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Abstract of JP631 7587 

PURPOSE:To provide a polyclonal antibody against human nerve growth factor (NGF) proteins. 
CONSTITUTIONS polyclonal antibody is prepared from the immunogen of active human NGF proteins 
where a molecule contains six cysteine residues, and each pair of the cysteine residue on the first and 
that on the fourth from the N terminal, the second cysteine residue and the fifth one, and third cysteine 
residue and the sixth one makes a disulfide bond. A polyclonal antibody obtained from the antigen of 
this human NGF can be obtained as a mixture of various kinds of antibodies which recognize many 
epitopes; therefore, a trace of NGF can be measured with high sensitivity. 
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(57) [fi»] 

[Btt] fchttgjSftBf- (fchNGF) sanetti- 

mm *HH>£6flm'X?<r>a***u N*« 

** GRATIS 1 »g©->Xy-f >3SSt«4SI©->X 
©S'XtM' IS 3 ftBO**?* 

6#B©->XT-r>8£iat, *tveni>x/v7* his 

£tTV>*IStt&fc NNGFfi6Jlfcft|»RfcLTtf 'J 

[»*] *B9i©fchNGF«rafcl/C1*fc#'J*0 
-^tttttt. *<©IVfh-^ftB«-r**a©tt«: 
©iI6*fct/tfc&n, ttot. «*©NGFfcjflS«* 
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immmm 

[S»*«l] i>7'PlC6ffl©->X7-'f >BS**L N 

s/^f-r ffi2§i©->xx'f>astS5 

FteSbTl>SBttfcfc M"MSfi£fiBT(NGF)geg 

sag® t bxit e>n*# u ? d-^v^. 

[B#B2] kr-NGFgaSW. tr-NGFgSSIfc 
->fc3nTV>$ftttBteft<£±L£fchNGFgag 

-f*t hNGFSeH©ttW • Sfift. 
[»#«4] »SR*fe«Ea!3e&«rff & "5 3 gB«<D« 

[BtiaffB&BB] 
[000 1] 

i&xtommm *%w\tt \>m£&&B? (t h 
NGF)ses?fefta®tuT^ens*'ji'n-t;i' # 

[0002] 

[t£*©Sffi] #Sj££B^(nerve growth factar.N 
GF)ttl"7W tV^^-^aevi-MonntalcinOty 
SaT* ^-3-> 7#xS- *7 -tMX> 
X(Add.N.Y. Acad. Sci.) 5.5, 3 3 0 (1952)]43«ktf:J 
-X>(Coben)&[?n->-v>>?X *7 *->a 
:J-Jl> 7#t5- *KX>7. a-IXI-(P 

roc. Natl. Acad. Sci. USA) 4CLi 1 0 1 4 (1954)] 
J:oT$8Ji.Sn, *«««*©*Mfc, fifcfifc«fctf£#fc 30 
^Sa^HT-P*^. giS, NGFt±«P«««*fc*5 
HT, 3 'J >fP»ttXa-n ><D3&Zm8*zm*: 
*Tf * H t*<W639»IC*nT* 0 [^7x4 -(Hebt I). 
J**-** *7 -a-D^-fx>XOournal of He 
urosclence) 6, 2 1 5 5 (1986) ; 6«p(Batanaka)$?, 
7^*0 7** >l» *7* 7><f> U*- ?(Dev. Br 
alnRea.)!^ 8 6(1988)], 7;W/vfvHSift6 

9yh«)WrtfcNGPftfi^t*t. BttB«F©&«# 
Bfc&n* [*<*¥-(Natore). 3 2 9 . 6 5(198 40 
9)] *AttfiS50»SaitbTt)»I«?4n 
TW*. ( 

10 0 0 3] Bvtf;MHT».kO*BSnfcNGF(7 
s NGF)li, o. /}, r«3a©^axy r-jfc&fc" 
*tt^(oi/Jri)*C»D, -t©5*0/5U-7*ax?»h 
C©*NGF|gtt*lB»&tVCV>*. 0D-7*:iXyr- 
(/5NGF. 2.5S NGF)B1 1 8«©75/K^ 
&&2.|pI-©#'J'<7'f 1 H©2ftft:-C»0, -t©73/ 
BB5»tt7WPy?4 (Argeieltl) t^7? F^a? 
(Bradshaw)[7*D->-i»yx *7" "tP ±->a±;P 50 



6-317587 
2 

7*x3- *7 -9"-fX>X x-XXX-(Proc. 
Natl. Acad. Sci. USA), 6 8_, 2 4 1 7 (1971)](C±-3 

[0 0 0 4] XHy KScott)6IJTtfX/JNGF©7 
5 7 KE*JICg-3t>T&j£Ufc:t'J =f** I/** Kfc7" 
D-^tLTfflUT, T^XHTBcDNA^'T^'J 
-frfc, Y^XflNGFC^D-X^IOfcS&Uifct* 
-f^V -(Nature), 3 0 2 , 6 3 8 (1983)]. S6C7 
^'J^aJllrlcWSIiVtfXiSNGF cDNA£7*D 
-7£l/TBV>T. t r-yyADNA©7-f7"5'J-;&> 
6NGFfifi^«i7D-x>^U -t©«Sffi?iJ^e.«l 
«L/fcthNGF©75yKfi^V^XNGF©-en 
1 9 0 XCffiHtt^TSC t*^Ufc[*<5 1 V-(Na 
»we). 3 0 3, 8 2 1 (1983)]. 
[0005] 

mmmm^zum] droplet kngfbg?- 

Hi'¥B*h&«ftttKfcA/£fcK thNCF^flc 
A^«ttisna^a6©iotUT. ^STiturta 

•7-7XNGFft«:S:fflUTV>fcfcJ6t#>te>n-5. 
[0006] 

[«BSiBi*tSfc«6©¥gH tr-NG 
Ffc&ffl-fcSTSBMT!, tKNGFSfcg 

•aTt KNG F Sfcffi • EST * C t *» "I|g"C*5 C t 

JSWtt. (1) »7 i flC6e©^'f-1'>SSS*fU 
N*«Sj* 1 #B©->Xx'f >»StS4#B 

©->Xx-f>SSt*<, Jg2#B©->Xx'f>«»i:» 
eSBCi'XT'f JBSSBWJ'Xx'Oja 

st»6#B©->xf-f>sst^, -en^n^xjV7 

-< FBfcbTV>*^&fcM*filS5B^(NGF)gB 

(2) ±E(DB8©tt#fcffl^s::t*fttt£-r$t 

hNGFgSHO&tfl • EiST**. 
[0 0 0 7] *5B9Jfc*»t*tr-NGFga*fcl/T 
khNGF*«fctf-t©Ar'f>* 1 **f6tl*. fch 
NGFi UTttftfifi*©3^S«lfi*©t>©^fiE©fc 

*. bhNGFtUTtt. «»©0##t<MI&nfcl2 
0«©75/RS*r*t>©38t»*l/V>. Kk hNGF 

, genu. khNGFgeHsa-prcaeft^tj 

fi#84l,fcfc hNGFgag-C**Ct*tff*UK 
thNGF©Ar'f>tl/Ttt. ^X^7Y HIS^UT 
V>*^«f©6fi©*>XT-f>'«SBU1-©, 5c©#'M 
^ Hft*l»ttge«©75 /BKM#»«*tfc'b©*« 
*^fet^^>. K*atLTtt, 75yK©#lip. Bric7 
sytt©m tt©75yB^©Btt*<*tf6tx«>. t 
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ftM¥6-3 17 587 



tfen*. KSI&7S /»©*»£ br«, 4>fc<*t> 

l®©fchNGF«j£75/K*»*»tTV><E>'b©#$ 
If 6ns. &<fi©73,'R'\©fift2:LTtt. 4>&<i 
t> 1 fi© t h N G FHW57 5 mmi<D7 5 J KTB» 

3n-o>st>©a«infen*. thNGFfc^ft<tfc 

it)ie©75/Rtl/Ctt. "tT^PtftgrsBC 

;i^7^m£*nft^fc©-e»*. ttin;£n-o>$7 

GF©ft»£*;bfcHED{5JfiT- | t>.kV>. 3 Stuff £L 
<tt. thNGFtffiBtt(**Di;-)*tB«>enT* 
0. ffi«©?Stt£*1-*>/^©75yKE#l©-« 
fcSWJT^TAtagtffcns. t hNGF©4>&<t<b 
1 <B©t r-NG F*|&75 /mmtkLX^hf-i > 
ICi3ttSfc«UTV>$«)*7S/R©&£LTli. th 
NGF©*m£&&frfcUK9<6JHT-fe«}:K KKHS 
AT-f>fc*5tt*7 5/ &©&«. 4HB«±T*<5C: 

[00 0 8] t hNGF©'>ft<tt)HB<Dt r-NGF 
«i£ 7 5 / R#SiJ©7 3 7 RT-B&a ftT tr>* Ar~f > 
Kl43ttSfi&an*fla©^fc<tM<@©t:r-NGF»| 
£75 /»©»<!: l/Ttt. fcr-NGF©ft»&fcfc:b& 
V>ED<5J<BT"S>J:K B»Sn*li8©*J3t73/K©fl 

tLTtt. ->xf-f >6W©t>©*<$tf ens. B&3 

Tli, 7X/^¥>R, 7JV=?x>. ?y-», -fey 

>, /t'j>fc£awsn6. Bftsn&9J©75/K 
tLTtt, fct^tt, 7syR©am «*«-jb*n 

li«?S©&T, S»£n*83©7 3yRtlJ&fcSttR 
ftt>ofe©6S«. JWW9IC»4fi«Sn*W©75/« 
#7X/15*>R©«£«;:«, B»sn&»t©75y 
RfcLT7Xrt5¥>. XI^XX /V)>, 7xZ.fr 
7?->* 7**->UZmtfe>tlZW. tf»C7Xrt 
7**=>J^$UvRift3n*M©7Sy 

tl/Ty^5>, D<i/>. 7x=/P7 

7Xrt9*>R*«l«f&n**t. mztfws. 

xm*v\*. B«sn*d»©«iS75/R«tyyj'> 

T**«6fctt. »asn&*fc©7SyRil/Ttt. 

XWS>, n>f«», 7x=JW75=>. *U>. y 
/1-*3>R, 7JM £ X>fc£*M)Stfen, flfcXl/*:! 

B»an-5W©««75/K*J-fe>J>T 
**«SKtt. B«Sn&*t©75>ttttTtt. * 

**xx 75=.x D-f-», i/xx-f>. *ov*s 
x 7jm?=>, 7xn9*>«U3.£tfw en, Wit 

y.^*x>**ff*U>. B*ft<*n«89©*US73yR*< 
/t'J>T**«&K:tt. BftSnfc*.»:©75/Rtb 



Tli. -fc'J>. D-f-», 7d'JX *'J-». U-7 

>, 7x/^*>Kfti;j4t^ifen. mt-t*)>mt 

U>. B«Snfc*t©75y»i:UTtt. 7X/T7* 
>. ?JV*3>. 7fr*->\ Xl/tr>, y^*- 
>, t'JX n*f-»iWf£U>. ±E©BftlC*V>T 
tt. 2Bl±©fitt«:Pl»#ICff)a:oT'b<kV^ &Ax-f> 
li. ±KLfcttftl, K«, Bft©2o*fcli3-3*t»* 
6b$ofc>b©-c i b«tv^ 

[ooo9j kat-t >*Hii-r2)fc»c»i. fcssstt 

20 ffil6H4ggB8&fl5(Si te-directedmutagenesisWJEffl 

an*. Ktt*ttffl»n?fto, 7-;i"i7- Mt>— 

(Lather. R.FJRtfyi'f • tf- • y 7 (Lecoq. J. 
P.). i*x*-r-f?7 -x>y-7iJ>>/(GeDetic Eogi 
oeerlng). 7*xSyd'7>X&(l 9 8 3*E)J&3 1~ 

5 oh. fc^anx^*. ^u^s^i^^ni-ra^a 

nfcggRKttXA • X$X(S»ith,M.)RtfXX • 
A( G1llau,S.). i>x*r-f -X>V=.7V>>f : 
Hi*! ^tA7>xa(19 8l¥)3§, 1~ 

3 2M. ic^anr^s. 

20 [0010] iSAfM" >£3- H-r*«igitG^i£K® 

(a) thNGF©ffiiifieT©l*^e*-51*«D 

»fKS1i:4(J:© 1 *«T-tt#T^£75 /Ktc^TS 
aH>. Xtt«^tcJ:0C©ar ! >t^S^<'67> 
^•fe>X • HJ7>y hSfi^rs<S«fc»l/T±E7' 

7-fv-ttffi«w/a:fc©-e*s. fiu. £8PF>©te 

©75yK«#ftffl3H>. Xtt«^CJ;D7>^-fe> 

30 (b) DNA*yy9— ecj;0^7'fv--&#sa-e-, 
(c) cc^SSJItt^n-fiftSBUt*. 

*c, £fc«ftfcan&»fi^fca*-r$77->>DN 

A 7*5 X 5 F^tBd&tf. C© «t 5 L/T# 

enfc7*5X3 HTjjfi*s»®^fe)gR«ftu nenfc 

[0 011] *»WT?fflV>6n*t f NGFKaXta 

^afcirjTften&feo&irii^wren*. thNG 

FffieH63-Hf©»fi^©^D-r:>ytt. 
^^-(Nalare). 303. 8 21(198 3)fcE« 

snTv>s#ifcTfT&5;:t*tHi*$. ±E©*5fct 

T^ensk hNGFgaRSa-Hf*«e?-ttlW 

ztiftrtz. ±CTnen*thNGFBas63- 
H-rs»e^&7"D*-^-©T«iciifii-r*^. ^© 

» i8&thNGFgeHft3-r--«-*DNA©5' *X\Z 
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(4) fcM¥6-3 1 7 5 8 7 

5 6 

x^^^HSa-H-TSDNA. Si1t\ti>V?)l> SMJilfilCfcVvrt hNGFgag5S«^*-a*ffi!& 

*DNA&aig3-fr*;:ttfS*LK i'tfi-fri'?? *. flj«©*Sfctt, «*i;T;>tKn3£Kffl7c»*(D 

fefc»T»n»iM-C l bA<. UttWtLTtt. th, 7 /H^O^-d.Mol. Biol.) 1.5.9, 60 1 

"?X. 7-;K fei^-yh'JeONGFrov-^ (1982)] £#JfflLTk r-NG Fg£«©£gfi&J£*3 

*•©£»#. t h-f >*-CH*«»-2cDi'y*;|,'< -MbanTV>Sfc©£fflV>*©#£#]TifeS. J&gfc 

tt. fck 7*;K T^X, *S«ktfx7MJ©N 20 T*0. 0y*.«*i»E£¥. B&t8Wt. Vol.5. No. 1 

GFOfal-frVflHtmiZtlZ. J:E©#8i©te 1. 1 9 8 7 (¥±tt)Ceft8tlT»«. SftWIItts 

IC. ffiOg&tt hNGFSailt©»SSaiUT# thNGFgaS3tePt«lca«i-7-*-fiffi^€r}i 

as*^nx7— tfTweir-sjit gucu-cj&stiK&fcssiR-f*. c©«£. B$?7-a 

ICi-3TtKNGFgaKS^Ct'b-CtS. -SthNGFgeiUief-tR-^^-lCft-B-T^ 

[0 0 12] ±E©t r-NGFgaBSra-FT-SDN HSIcSAUTfelK. *fcS«T-*-Srnj:Ot)* 

Aaf£fflV>T»igJffl)efflOt HNGFgaS^S^i' ftfflk FNGFgaHfflG^.hfc'bKfi-©'^-!; 

^-S«SSfS. tr-NGFgeR553K?*-©1*?g ¥AH:rtC«l)iai:*A(co-transforiiiatioD)LTt>M 

Cffll^^^^-tbTtt. t«l*.«pBR3 2 2#,fctf K £tt£©afl7-#-£ Urii. W^Ltfi't KDjg 

SV4 0*<f^-. OWtkD-YS-f SStc»*(DHFR) WVM/*t-KMTX)l 

AX"***-. UhaVIWI,**"-, BK-MAX ^ ft] . i?. EcogptfflfeT(5n7x/- 

^^^-ftif^fe.n*. -tcDe*MC7i'i/r7">i' mmm. neoSGrf(G4 1 smmtedtmfsn 

;VX. EB£-fAX> *tt'V>l"*X'MAX&£©i!lft 5. i©A3»CUTa«?-7-*-&fflHT#& 

■M^XS^^-tUTffl^SCfcfcTt*. 5£§t"< nfc*HCSM*fc»U. < OiSUf n->SiR£fr 5 c 

*5fc©T*nii^rnTt>±<, Wttf, SV4 0:/ 

at-?-, LTRT'n*-*-, **n?**4>7 [0 0 15] £©<fc5ICLT#&nfc»fcffllfi«:«*T 

fflgjftvt. X>A>D— , RNAX^5'f-»f r <0i'^ Mff£-&trMEMJgJS [tf-f X>X (Science). 1_2_ 

^-Jk #«J A#fllCO$'^Jk BftV-7J-&£€:J8H 2^ 5 0 1 (1952)] , DMEMli Km oni>-(Yir 

S. RS^f?-S«S1-5*jtg«:tt^ttr»r), « 39 ology). 8 . 3 9 6(1959)] . RPMI 1 64 0J&J6 
€Ha7- £ W\=.>if (Molecular Clooln Hcf 7 **Hl> 7Vi> 

g), 7 7*7h'J- TX3.7A-, 3-A-F X^U I->a^( I. An. lied. Assoc.), 1 9 9, 6 19(19 

>Jf A-/X- 5#5HJ- (A Laboratory Mannul. 67). 1 9 98J6 I7ci5/-3»ifx ViMX 

Cold Spring Harbor Laboratory) (1982) KE«S f-4 X?X^U;*>r> /t-ftfo^rt/MfV 

*ITV>*. '» (Proc. Soc. Bip. Biol. Ned. 7JL 10.95 

10 0 1 3] CCJ^fcl/CfMtfcthNGFSajt 0))] ] MZimtfZtl*. pHtt»6~8T**©#2 

m«tr*-sm*TWitom&mis»**. w>*m tvw nxtmnm ot~4 otrc*» 5.-6 on 

*-CHOMfi. V*XL«B, Y**C 1 2 7fifi. [0 01 6] *»WeffiV>6n*k hNGFgeHttKl 

ja, «*«v*xsp2/ofc&&«istfsn*. mm m&xz**wt>zmiii**\zn\,xtt> «««&&© 

(GrahaB)©*tt[f-fnD5>-( Vlrolory). 62, 4 • ttfflfc£trtt*8K>r-5-f r->X- 1 0 Oft^OffSHS 

6 6 (1973)]&&W!tf 6*16. &±©J;5fcl,Tt h " "ttJW^tra*»c«Ffcl!IiaS«jS*-B:ft:©*. «-6t>« 

NGFRa^d'i'-T^Hteiftsnfcmwofi^&n «c*othNGFgag^tj±a}Kft»«.m 

V>ttiB*»ffia^*lSlH«ffiK:*oT«B&*«Ufc© 
[0 0 14] ±E©khNGFg6R5fi«^?— ?B ^. 3a^»BK«tD t hNGFgeK£Str±B«£H 

RE«an/!:ft«)aifitfflv»TthNGFgeB3te?- zu&i3.£*&%m»%z. cne©±s»c*»fi^ic 
€ftSicR«a***ffiturtt. thNGFgaHa snufcb hNGFgegtm «»-r*fctt 
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( 

7 

m am isfl-sm *5j;tfsDs-#'j7*'j 
;v7s Ky^«&ft»&fc£©±tL-c*HPfi©g£f)j 

COgfcflJfflT*m 77^-7V-*Q-7h?77.< 
«iSJ$«ft:f h^77 Y-(HP L C)ftf«D«i*tt 

©gfc*jj8-r*m $«&«»*»&&£©$«£© 

gttftfcUT. 9 0 BU©J6g©fc©, 

$. KttStt. HPLC, SDS-PAGE, &4jjjgtt 
#58l£3n*. Jl©*-?!', thNGF£6g©*fig 
9 4XBU©fc©)Wf3;U>. 
[0 0 17] £©,k5lcl/r#6ttfc*5l&i8Tj^e>n 

SthNGFSeSliSttftTifer,. *H^K6fi©-> 

xtM>S££*tu N*«*»?.»ATSisa©'>x 

7M>S£fcSB4#B©->X7M>8££#. Jg2#B 
■tn-etli'Xjl^ Ffc^l/T^Sfe©"?**. J: 

E©«fc^»-bT»&n<&thNGFgesttft«^«* 

'Ji^-^nSany-^aXBiocheB. Biophys. Res. 
Commn.), 1 5 5 , 4 8 2 (1988)l;:E«3ftTU*X> 

■tf-fA<Ay7y-fe-i , (Ei AWJgwena. &#©w 
t ut», x? hj &&mmmw&i&&fa : f-> 
u*mm*&m, mtme, i 9 84*>. 

fflWMta*PCl 2MB [7H> U-9— *(Braio 
Reaearch), 1 3 3. 3 5 0(1977)] 
fi*©#S, 5 y h«FlBSSF3 U >0«ttXa-O >fc*S 

[0 0 1 8] *««©* y*n-*^{t:fc»£*$fc 
©KB, £U©<fc5fcUTRjfiUWfegI§(£» fijhttft 

v^n«&Afli«2:i/TB. bah. 

<B. *lMr. fcVi>. tfS', 9»K VW, tH 
srK 79), A81(W. =7HJ. AK 7fc 
*f*B«7, 9X9)&2#«lf6tl«. ftgBfe. 

udMteBareatfefci/ctt. mmmt&fm 

1 B 1 0 0 <tg~ 1 K« 2 0 0 it 1~ 1 ilO&Sftifi 
7k*il/7n-f>h©^7ya/X>hTafl:bT, If 
ffift & If IC«K*6TIC 2-4 aiBIfe * \Z 5 @~ 7 BJ£ 



) #M¥6 - 3 1 7 5 8 7 

I*. w^tf^it^Tii. mmm&7 1 2 b 

©IflfclftiHto^tRlRU S&ftBLTiiaflliLTllS 

V» * 7 7 4 tV * P -7 h V 7 7 •< I, &H# 

€r H«* * d t IC* 0 # 'J J> D-^-^fitfl:^«fir •& d 

[0 0 19] C©i5CUTSen/t:»tftB, thNG 
FgGBroftgfc^ttafcS^western 7uy?-4 >{f 

? #tt&l&&©HflfcLTfe?iJfflT#.&. H©fcfl;£m> 

5 1 hNGF©#m • fe&mtii;m\z£Qnt>tizw. 

«. MMim±.\zmst\ftm> %zvm±.\z& 
82nitmt\m®mm*R\ztsm\z&m 
€r«^s-e-fcte^»&fflv>T t hN g Fseaesj^-r 

[0 0 2 0] thNGFgea©)ffl^ftlCfe^Tffl^ 

W*.tf. 4**tt?(B. 7#ti-xy;im t7rD- 

X4B, -fe7 7n-X6 B(7y;l'-?>'7 • 7yf 
5AM(XI-f»8)], x*Xh5>y;HB, -b 
7Tr??7G-7 5, ■fe7rT5'i'XG-10 0, -fe 
77T7^XG-20 0 (7r;Wi/7 • 7r-f >-!r5 

*W(^i-f»»)]), jpU7i"j;i'75 

;x>f*y;i/p-3 0, A-f^y;vp-60. ;h 
*y)VP- 1 oo(/W4-?vP • 5^7h'J-Xtt(* 
S)R)], -fe^a-xe^fW. 7tf-feJKJSft)«H), -f 
*>Xft-fe;Po-X(«f!l. S>X?A'7S./X?JHsA'a 
-X, A^+v-^^-fe^D-x)], ftSttKSffJ 
[W. *7X(W. »7X», ^^Xn^H, 75/7;V 

X^W^JKttiB <«, J^iJX^W^, #UX^ 
k^tl^). -fA/75'-fe'fffl7*W-KW. 

>Sfc«fJB [«. 7>/X-5-f HRC-50 (n-A 
• 7>¥ • A-Xtt(«EB)«). W*-y2 2 6 </V- 

E [«. 7^-7<MR-4B, 
<?94-S*jl4teHvm ) 6*16. 

"fW" , %%%<Xmm> »6 9 6HK 
B««hTV>*!/aAJ/7>tt, y^-^7^hH 

[0 0 2 1] SBJM£«S^S*fcttfrfcfelt*SMtfr!li: 

£#<*»fen**t. »*feffl^6©*Uif*b^. »*t 
LTtt, ft5£Tlt}Stt©*#ft'b©«tff*t<, 

tf. 7^*U*X77^— «f. fl-D-^5i/ 



(6) ftBfl¥6-3 1 7 5 8 7 

9 10 

-ctstf, ttWf£U>. te j ?>B»»ttai«*fc«^roe*±«^tf^ns. * 

— MtLX\t. S*©gjg©'t>©£ffl^S;:fcat-e£S 3SSU©aiJ£;*;8;©0lt LT. WWB* 1 ^**^^— £ 

*». *©flfcLT»ifc£;U;fB#;b3lA nii-yf ©«&l::oi>T&TKIMt:ttlcM9|-r*#, ^:**-> 

(horseridlsh peroildase)(HRP)7WJ£U\ CWCfl9£T#6nfc'^tf*v$'-- tftffit hNGF 

©Fab' ©**-Jl**«JBT*fc»IC. J&6*»U»^ fclCfcttStfct&Rflfc bTtt. R, Aft. A*. ffift$ 

LTVV-fSHSSiAtSutms. -t-WfcfclC Sin A. 4i;fc«H©»3t«fct<tt«3t!Sfl[*a3t-r 

*Wtm**Z.t1fi"C6. »IKItN-(T--7l/ <3>: ±E®~©©fi^&H»S©t hNGFSSR©g 

-f5H^;P**-»U-f 5"f3H(GMBStR#r5 W*Kfc»LT*6*>i;»6ffK bhNGFSaS©® 

C ttoT. THSHlt^ ^Kt)L<J4^3t^ffit©M«€:gJpft«tLT^L. 

t^-is?— tf £©(W fc-Jg©S*«ttV>-3 TV>* d t T*5< . 

oTfciK GMBS€<;U**^— t?ICS«S#2) © : *»S©t r-NGFgSg££tj#tf#fc<8i(|£& 
Ktt, p#£pH«6fc^L8©Jg»iS*T*5i 0fctr> a? tmmoVvcfc&nfcrotftfelX liS3t3fiS&S(«P 

b5 0-C©jaSr*!)l 0»^b2 4RfraK*SS-B-SC ffifclCifeTttfc. #tf*f#tW>©fchNGFgaS?©fl 

tfci-3Tfft)taS. RgftffitLTtt. fctAtf. p ^BUTT*. 

H7.0©0. lMU>&g«i£££>mf&ft<&. £© KhhNGFSeSfitWiWestern ^n»>r^> 

£.5{ZLT®btlff?V-1 S. Yfclfrtti'?-' Kte. ^ [W.N.Buroette, Tt'Jx^*^ /'W+frSXMJ 

fctAtf, y;^DTh^77-f-*iflC«fcO«fi-r«i —(Analytical Blocbenistry), 1 1 2, 19 5(198 

£i#Tt*. &*f)V9a-?btfyy4-&fi5mzm 1)] C£*t SNGFg6K©&ffi-£SIC?iJffl-r-5C 

V^nSStttLTtt. fllAtf. -fe77X5>*;(G-2 ttftZZ. 

5 [77^T->7 • 7r-f>^S*WUl-f» [0024] ^TlCfestern Ztuyf-j >>/<DM t tm& 

6 . 7H*y;VP- 2 [/t-f*5y H • 5*7hiJ- jjVf. t r*NGFgBR£'&tfttfl£. WAtfsanple b 
Xtt(*B)«] fc£*Q£tf6ftS. .a? offer (U.LLaenll, *-f?*- (Nature). 227. 6 

[ 0 0 2 2 ] -7 U<t S. TMaWt**?" U.tM&=f- 8 0 (1970)] £©«£, StBS1£ 1>T 2 - 

i©Efctt. W#S««tt«PT»0 , C&V>l,4 01C©fi ^JV*7*M^y- i »H&la*.5«#Gp5c*frT)tilBA 

ST. »lftV>U4 8^IWR«S-fr«itfcJ;0TT7C: &V»«^(#3S7C*ttT)^»t). toWriTfeiK 

i*»T€$. ttaffjStbTtt, pH6. 0©6 C©ft»ifcttl 0 0tT?6»WlP!»Ufc©^, 

■MI^W>V75 h U <7Atfi$£trO. 1 M fcWtS. Rfc&IifcUTtt, SSR*«»(BT**t>© 

y>RttfftSfc£*<iinf&n$. cow cum &n &6frrt>jit<. a#«fctt«*.tfsDS6atr#U7 

Thy57-r-ftff5BteffiV>6n*fi#tUTtt, « l#tta*n?*0, ft*tt. Bnrnette ©£tt WJ 
Atf. •fe775 f y*XG-2 6 [77JWJ'7'77'f 40 f-jDfr 7X<:T*SX MJ-(Auiyticil Biochemist 

>$r5*/14t (XX-^R] . rt-ftyw-s ry). 1 1 2. 1 9 6 (1981)] fr&^ff &n*. ifcfc 

C/W*9* * • 9#5 KU-XttOfcBDR] ttEm . xhni:JHi-XR©h hNGFSftgm<J#BTRrii 

I/, TM3 HftSnfctt#^tEi6:a*T-b&v», : " IS«-C7*n?;*>dft&© , 6, »lift#KJ6:€tT5. ffi 

<A**vy— KBW©»**ta#»ClStt^S**K ltt^tl/Tffl^Ct HNGFaeHttftttTttttJlil 

tt. ff©«^IIlpi;Tff5Ct*fC*. «Tfc«»bft:t>©-CfeA«r^. «HUfct>©©^*»» 

*fc. B#ft»oy^A'7*5 ! tH». iBa<>»BS *UK 7"Dy+>yft©J8l«ifl:RiB©*frtbT 

ft. *«tt*;W#-7'f5Fffi&Ha<fflV>6n*. tt. RR±©thNGFgafi*t»ifit(t:ttS^T#* 

to o 2 33 *«w©«is*iiiJtt4ttttttfitLT *ft-e»ntf<iinrt>a<. «AtfSffl-c«4-i 6«ra 
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*J6W6-3 1 7 5 8 7 



11 

m*t%'£\sit\%Gti£mw> n*. g»B*©ii 

ftflliLTtt. *-X77^'>aA-:fr*->y-ii(H 
RP), 7^*077X77^- 6*1*. 

ss 2 mRKom t Lrm i fi^css 2 

fT5. ±E©m2tfftE£©©1i. §6fi£frK ^hD 
-fe»D-XR±©t FNGFg6SI©/t>F£<&ffl-r 
±ffi©Iestern 7Dyx4>yTtt, «5 0ngK± 

©thNGFsasT»ni*tta*tirie'r»D, a*© 

ft©fcFNGF<g6!t©A>F©fiSi. «fcfc©A> 
H©*S«:ittS!-r-5it»C«kO. 8fc#«P©t bNGF 

10 0 2 5] fc*5. *«MWW#*5J:i;Hai«C*5V>T, 

«s*75 yK!4fsis#-p^-r<&ig&. I UPAC 

— IUB GonoissioD on Biochemical Nomenclatur 
<fe©T»0. ZOWZMZtolfZ. *&75/&fcM 



DNA 




A : 


7?-> 


C : 




G : 


?7-> 


T 




A, Ala 




R # Arg 


: 7)V*-> 


N, Asn 


: 7Wy*> 


D, Asp 


: 77sny* >K 


C, Cys 


: S/Xt-T > 


Q, Gin 




E, Glo 




G, Gly 




H, His 




I, lie 


:<fVD>f$/> 


L, Lea 




K, Ly« 




M, Met 




F, Phe 


\Vx.--h7v~Z' 


P. Pro 




S, Ser 




T. Thr 


: 7sV*-> 


W. Trp 


: HJ7h7:r> 


Y, Tyr 




V, Val 





10 



20 



30 



40 



ft«fi©##W6TH6nfc*«G»/W F-VCH 
O-DS l-10B¥tfl*l lfll 5B*^WateA 
R»8f52Bf(IFO)lCfiK##I FO 5 0 217fcl 
TSfffcS nTV>«. £fcK/W 7'J F-vtt¥i$ 1 *p 1 



50 



2 7 0 lcaffi£3!m*&ffi£«£felSt*ffi«ft$Si?r 
(FR DICSKS^FERM B P- 2 6 7 4 il/T*F 

[0 026] 

i&nm ktk. jum. mmmix, *%m 
mm i b hNGF%a^^^-©«tsd) 

t hajto»DNAJ;D^S!anfcAEMBL3yyA5 
-f75'J- [*a>f y?(Clonteco)tt] £*»BNM 
5 3 8IC«$fe3-&fc©%, Dc*^^W-hJ:tCli93Xl 
0<*D->1*^RV>fc. -7y->f&1-<<V>*>7? 
>(7T-> + Att. A<f#>F-N)±lc£l,fcft. 0. 
5N NaOH— 1 . 5M NaCl8«tC:6#|flgU 7 
7-^DNA68tt2ttm 0.5M Tris-HCl 
(pH8.0)-1.5M NaCISfctlc6^KSbfc. * 
/>77>*2XSSC»»tt§L, Bft&80'C, 2 

ftnmaa-r a c t \z ± t> d n a s * > 7^ > t ea£ t 

fc. K« [<>;V'J«,/^(Ullrlch.A.)&, *-r^* 
-(Nature) 3 0 3 , 8 2 1 (1983)] ©t FNGFJtfc? 
£##ICLTb r-flNGPfcrJ-F-rSDNAfO. 3 8 
kb)&fc<t*£*U Htl€DNA5^'J>^yK-5f 
#>-7->tt)«:fflUT" P"C&iSUfc'b©£7n-7 
tbfc. DNAfcHfcbrt^Jl^-S, &&7n-7 
S:§tf, 6XSSC(1XSSC=0.15M NaC 
1, 0. 0 1 5M?X>gtf-h'J'7.k), 5XDenhardt'j, 
0.5XSDS, 20«g/Biaitt1fy8l^DNASfJStp 

io>i«rc6 5t;. i6RriB. ftfiLfc. Em 74 

)^-S:2XSSC. 0. lXSDS»««PTSat?5 

»f-33lll, 1XSSC. o. ixsDssffi«p-c, 6 
otT6 0$«fe#Lfc. tt»b&7^;^-*««iait 

f a->etts8Ufc. J:©#8jfcJ:01S&nfc*n-;> 
A/3LN2 1 1 3 £95*494* (Dav 1 a) 6©* 
tt(Davls&, [TF/tJ'XF 'M>J-V7fr> 5>x*? 
-fi'Xt Advanced Bacterial Cenet lea)] , Cold Spr 
lug EarborLaboratory 1980)lC«kD7r—7DNA«lfl 
tai/fc. )»C«CA/3LN2 1 13£SiaItApaI-CW»r 
U. kKNGF«fi^fe^tJDNA(»lkb)ft«0rll 
t. 75X5 FpBlaeacriptIIK(h-a-#-£0* 
A)©SiaI. An"Iffft«liXt; !/5XSFpNGF 
P 1 0 7G68^ »ASn&«^©1«HEJ«*5/-* 
Hf( h-3-#-) €«WT«£U&(H 1 ~3 ©S 

tttfcfco). tfcssnfcttasiswtt^'ryt-oiator 

e), 303. 8 2ia983)KE*SnTV^EJ!lt, g 
en-F««Tl4^*CHftU&. ±E©7r-yA/5 
LN2 1 1 3DNAfclWIHSf*BglIIT«J»TU b FN 
GFs£^tiDNABrfr(1.8kb)€:*IIIL,fc. Hi 
ttlfflfiffl ©««'**$' -PKSV - 1 0(7tJW'>7) 
Sr«lfi»*BglII-C«»rU ±E©t FNGFfflG^ & 
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fS tf D N A m ( 1 . 8 kb) t T 4 D N A 'J ii ~tf "CStS 
V1t. ^©SfEffi&ffl^TXi/x'JtT 3'J(Escheri 
cbla coil)DHl©J&gfcft&fTK 7>t:->'J>»tt 
©JBRGft#©l^ [x->x'Jt7 nU (Escherichia 

cotDDH 1/pMNGF 10 1] *>6*ltLfc^7X 
5 KfcpMNGF 1 0 1 £ft£Lfc(04). 

[0027] 

##WlT»e»nfcy7^5HpNGFl 0 7GSWE 
BMSBcl Ifc,kt/ApaIT»»»tU tr-NGFfifrfS 
$tfDNA»rK-(0. 8kb)£^fBUfc. £©0.8kb Be 
1 1 -ApalSrK-t{t¥Sj£7^:/*-SN 1. SN2 
fc,ktfSN3(05:fc,};tf6#)S)t£i!3-U T4DN 
A'J#— tfTSI8Lfc©%, BglllTttlR-rSitlCJ: 
otO.8 kb HlndIII-BglIIDNA»f«-)0«#Stl 
&. ^7X5 FpSV2-gp t [•y-'fX>X(Scienc 
e), 2 0 9 . 1 4 2 2(1980)] £IHIg»*EcoR I tHi 
odlHTWWU SV4 0 2. 6kb 
EcoR I -HlndllIDNA»rJt€:*«t&. ^ClC^5X 
5 HpMTVdhfr ^v-(Hatore), 2 94, 2 2 
8(1981)] £0 polyA{tJ0««S-&tIl. 6kbBglII- 
EcoR I rrK-fcUHBUifc. ±ffi©S V4 0 7D*-*- 
&£tJ2.6kb EcoR I — HiDdlllDNAStM", k h 
NGFJBe : f€:-&tl0. 8kb Hindlll-BglUDNABr 
M-*iypolyA(=rHn««S#tf 1 . 6kb Bglll-EcoR 
lWfr£T4DNAU#-tfTilJgLfc. £©£«&£ 
ffiV>TX->x'Jb:7 3 U (Escherichia colDDHl© 
»R<S&£frK 7>tr->'J>Bra©J§5Rfcft# [X-> 
x>Jfc7 3»J (Escherichia coll) DHl/pMNG 
F2 0 1] frZm&VtffvZS. F€pMNGF2 0 1 

[0028] 

mm fchNGF5E8K9»-©ft%(3) 
##«2"r#6nfc^9X5HpMNGF2 0 lSHUd 
IirefflffU DNA#y*5—tf Klenow7?y*> 
r-E«fc.kt)¥»{fcb&©t>. BgUITttWLTttO. 
8kb D N A Sftf- Se#IB t/fc. -#75X5 FpTB 8 9 
9 (KRBB6 1-6328 2lcER)€:EcoR HMflBr 
ft. Klenoi75^>hK«lcJ;OJnBfl:l/fc©t, 
BglIIT«»rUT»3. 9kb DNABffirfcftfc. 
2 -3© D N AWrfrST 4 D N A U jtf-HfKJgfci 0 a« 
fcU 75X5 FpTB 1 0 6 46#&. *fc. AAX 
*-DHFReDNAfc*rr*:/5X5 FpTB 3 4 8 
(ttN«6 1 -6 3 2 8 2KE*)$CUIT«ll9rft7;l/' 

*ytt7**77*-~ ktjmu cuit«nKi/ftp 

TB 1 0 6 4 *rj^|Bttttanfc2. 4kb DNABrlV 
(MdL VLTR, t hNGF(hNGF)«£=r\ 
SV4 0DNAfc*X75-f X ««. #«J [A] ftJp 
ft«£Str)i:iB£l/T. T4DNAU*-- KKlSICk 
0 t r-NGFRS'Si^-pTBl 0 6 8«:«ISEU& 



4$M¥6-3 17 587 

M 

[0029] ^#«4 cnommoMKm 

7tA'3>->*-1' (itS 6 en) IC 5 X^BUeifilfl! &#tf 
AA12JgJfiSAn, AAX^-DHFRCHOfflJS 
S3 7lCT-tt**Lfc. Igftft, £©8118(7 X 1 0 s 
ffi/x-f yvzOS. ^l«lTi5^t r-NGF5S 
a^^^- P TB1058(l 0*tg)fcfflV>T^5AA&©# 
& [^ DD>>-(Virology)5_2_ : 4 5 6-4 6 7(197 
3)] iCftoTJBRIEftLfc. 4PSW3 7 , CT8«ft, tr 
10 fc&«Jftt;:fUT**£i8tt£. 2BftlC. 5X3«r* 
8&!Slfa«*5«fctf 3 5 ng/niro^D'J >££tr$Ol^>;/ 
a3c«MEMS«-C«gA€ffoT. 
•C«SSKlt-5ttt2~3BmfttC, DHFR'tfto 
T«»Ufe«lfi*t3 nx-£m/*t,fc. 
[0 0 3 0] 0#«5 %R<5fttt©»D-x>y*<fc 
t;bhNGFgfc^©%% 

#*W4T*lfci&RlSftffll&©2n-x> : ?& > &»© 

jw&<#!*.tfy sr? k ^-t «j3.—>3>fe)icfie-3T 

fx&K «Rfcftft(?0->fc3ftfct>©)CHO-D 
^ 5. CHO-D4 2:&«fctfCHO-M3 6€:11fc. ?CI 
-->?87ftli. &ta->W&&. 5%*%9ttii. 
18. 3 5wg/nl©^D«J>, 5 0IU/b1^Xv-U>*5 
5 0 <ig/nlXhkyh-7'f-»£etr5'^5'3 

5!c«MEMe»irTe*ufc. #«snfca*n->© 

7;kX>MCft-3fc^ mV»%i&t#&l,T. 7 215 
IlijJgftft. J&*±««P©NGF£EIA ["<-'J>#- 

ft rtf*7^i>** 'JD— 5 1 3 

5a.xlr— vaXBIochen. Blophys. Res. Comma. , 1_ 
30 5_5. 4 8 2(1988))] TJgftLfc. fcr-NGF£gg 
©»v>£d->£3Silc*f. fcfc. jBH<E&snrv> 
c Ho«fi©e«±«iicttN g Fttftmanfc^tj 

*i 



#JttSft#(*P->> 


NGFCds/bI) 


CHO-D6 


110 


CHO-D4 2 


8 9 


CHO-M8 6 


24 



• CHOM»ttltt!e?*-l*Wfc«3tT*COS«fi,fc 
Dt)*ft©h hNGF!fet«r*Ct««T**J:t]itW 

[003 1] 

^*«6 bhNGFggt&CHOiaifift 
*tt«3 tlRlfil©*fe-C»6nfc»S<6ft»CHO-D 
3 1 1 1 0 nM* > h V*-fe- KMTX) Sr^tr^l'^ 
SO y386:*MEM(5X^J&jeJil»3 5<tg/ii:/oy>fc 
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atf)ICT«r*l,fc. Z.<D^U->\t. H©»ffi©MT * 
XT«jEtft«**«tfc©T. MTXagfc 1 0 On 
MlC±tfT«t^big«Sr^tfc. Mfc. MTX«S£ 

i uut-rz>t±*<ommmtiiLXitf. 3~4bicis 

#«fllbfc©^ 10 <iM MTXOS*«tlCTiBlft-r 

*tm;*¥©fflB&a«jBSu »«©«»#. 3D-- 

0/tM MTXfiFfiTlC. K£tfciE»*iiSISr*U i0 
XMTXS^*av>«SjSCMUT«5iS-a-ft^«l^l, 
fc©5. 1 OwMMTX#ftTlcS«l/Tt>ESC«SI 
bit. JIOIOmM MTXlC»tt©CHO-D3 1- 
10«lfi(IFO 5 02 1 7, FERM BP-26 
7 4)S#*W5t|SH;*ftT**L,fct::5, 4Bg/l 
©fchNGFAtJg»'H::£g3nTV>* CitfEIA 

[0 0 3 2] ##«7 t >_NGPO|g 
###J6T®Sn&*fflflaflcCHO-D3 1 - 1 0£5% 
^teJBiifit. 3 5 ug/al ;/□'.)>, 5 01U/d1^-> a? 
>J>, 5 OMg/Bl^hW^'KV'f >»*J;t;i 0«M 
* V h |/*t- h fc£tr$Ol^y 35!C^»»T 5 Xi&K 
#X<PT?. 3 0*C, 7BM*SCS*Lfci:r5, «ft 
f> 1 2 . 4 ng/1 © t h N G F ntl^S C £ #E 

iAWoL **K*S6#BL. *©Jg*±» 

2. 2IICAPMSF£«»«S0. lmMKfcSJ^ICgs* 
«2 fc&A£t r-NGF©8H©E*!j 



1DU 0. 2NBKTpH6.0(wffiELfc©S&i>#(R 
Lfc. #6.nfe±ffl[S0. lM»J>K««ffipH6.0- 
lnM EDTA-cyaHta-B-fcS- Sepharose 
(2. 6c«X 1 4cm)CR«3-|i-. 0 . 1 M U >6Sfi««p 
116.0-0. 15M NaCl- lnM EDTA- 1 0% 
^'J-fea-^Tft^b^Wfe. 5 ObM Tris-HCl 

pH7.5-0.7M NaCl-lnM EDTA— 1 0 
X^iJ-tn-jl/TSfHlbfc. thNGFfe^tf77i'i' 
a>£*8&, fe;K^-f^YMl 0. 75 

3>a)T?*S)3 0«KfiffiL.fc. #e>nfcSM88c£2 0B 
M Tris-HCl pH7.4-0.5M NaCl-lnM 

EDTA- 1 OX^'J-feD-;l,-C¥«'fk$-&fcSephac 
ryl S- 1 0 0HR(2 0 ObI, 1 . 6«x 1 0 0cn)T 
y^5iiUfc. t r-NGF &$t}y y{r *s a >£*«>-fe 

fc. #enfcaffi«tsa»fflHPLcicA^ t kngf 

StSHLfc. ffcfcti. KStSffltSr Asahipak ODP- 
5 0(1 0. 0bbIDX2 5 OmL)i]yA\zmi. 0.1% 
h U 7;^n»K^tf 0 - 9 0 S67-fe h UA<©a 
S4DEIC*Ht. thNGF©REg,ai.2Bg(75/K 

toisi£*))*mit. *aK©5»sg2ic*-r. sds 
-#'J7? 'j;v75 ny;p«a*»*i:r«*ffiHPLc 

©16*. ^P.nfcfi«iA5!thNGF©ttKtt9 4XT 
J6ofc. 
[0 033] 



ffifi £SS £thNGF 
(ml) (Bg) (Bg) (X) 



fcittffl 


2,200 


11,000 


5.3 


100 


S-Sepharose 


4.5 


24 


5.0 


94 


Sephacryl S-100 


2,5 


3.7 


4.7 


89 


»«HPLC 




L3 


L6 


30 



y;i4tswM»fc*tt % «»fisffo&tt5» is*n tntNtau «jt*o.o 

TflHML 4 X**y*3-/H8Sfctt 6 . 7 NttK [0 0 3 4] 

*3 75/R«J« 
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1 £«©##. 

BHI©l*aft:R9J] 
100 0 1] 

[&fktv>mmm *m\tt ha^sis^ (t h 
n g f ) g as zfitim. t lt*§ £ n-s # u ? o 

[0002] 

[«*©&*] #6«gffl^(nerve growth factar.N 
GF)ttW^^ *>*;l^-x(Levi-MonntalcUi) 

[7 =.3.711 =.3.-3-9 7*r5- *7 1H 
X>X(Ann. N.Y. Acad. Scl.)5_5, 3 3 0 (1952)) £ 

,tyn-x>(coheD)e. {-Ju^-vyy?, if 

tv-at.fc r-hrS.- -!MX>X x-x 
XX-(Froc. Natl. Acad. Sci. USA) 4_0_, 1014 
(1954)) iCk^TBilSn, *«l#g»©#fc> (Kg* 

.kites ic&gifc&iiHT-ci&s. NGFtt^ffi 

-(Hehtl), *7 Xa-OIKlttUouni 

al of Neurosctence) 6_, 2 1 5 5 (1986) ; g«P(Hatana 
ka)9. r^D7*>r- *y ^H> Utf- 5 1 
(Dev. Brain Res.) 3_L 8 5(1988)) , TfrVMv 

at. €»7fr-»aawcNGFea:#-r4t. eft* 

R©8c»iWB»&ns C*^*-0lature). 3 29, 
6 5(1989)) Cfcjfcfc. £Atefota5©teS8fcUTt> 

[0 0 0 31 ttT*X»TRJ:0¥RSnfcNGF(7 
SNGF)tt. o. /5, T©3So^ar:y>*>6& 
*tt£#(ai/Jrt)*C»9. *<»5%<!>W73J=.yh 
lC©*NGFett*tBft&n*0>*. ff*^vh 
(0NGF. 2.6 S NGF)ttl 1 8«©73/R*> 

KBW»J7^yWy¥^ CArgelettl) H5^b»> 
(Bradsha*) Wv>s-y>#7> If i-'sa+fr 
7*5*5- *7 tMX>X x-xxx-(Proc. 
Natl. Acad. Scl. USA), 68, 24 1 7(1971)) It*." 

[0 0 04] X3y KScott)&ttY9X0NGF©7 

0-7il/CfllV>T, V>X®TBcDNA5'f^'J 
V£X0NGF0?O-X>?|;:fi£#U& C* 
-f^t-Qtature). 302, 5 3 8(1983)) . 36fc7 



^'Jy^WllrichjeiiT^XflNGF cDN'A*7d 
-7fcUTfflV>T. t r-yyADNA<7>9-f^5U-A» 
SNGFfi€rFS*0-x>?U -e©«gBcW&«t 
Hl&khNGFfflTSyitEWvWNGFMh 
t9 0J6fl5ffl^tt^-r<5iti£^tfc (*-f^*-(N 
ature). 3 0 3 , 8 2 1 (1983)) . 
[00 0 5] 

[RWiWSftf^SRH] ^©.fcSfcfcFNGFRfc? 
\*>;u-->if2ftT^Zifi> 4**^thNGF^ 

V>XNGFIrt*£fflV>T^fcfci6t#X^n5. 
[0006] 

[RS$Rfct*fca©¥K] *5SW#6li. thNG 
FStttiJ-«fl-r*B«T. fiRAStr-NGFSfcg 

KtUTfitftS'^fe. ne>nfcBft#£fflv>* cities 
otthNGF statu • jest -5 d t £ t 

S&liiU S&CffftbfcftR. *S89J££tfLfc„ * 
Kna. (1) » J P4»K6ffl©VX7-'f >3S*€*U 
N*«*6fc*T« 1 #iro->Xf-f >8£i84#B 
<D->Xr-f>«St*«. Sg2#B©->X7"f >8£tSS 

ssacDi/XT-oast^. «3#ao^r-f >® 
sta6#g©->XT-f>ssi:^. *n^nyx^7 

-r FeSLT^Sfmith#g&fiHT(NGF)ga 

H£$fe&&£bT?#e.n*#'ji'a--}-^ffi# > *5«ki; 

(2) ±IB(l)l3*rotft*£ffl^<5Clt«:^Stfr5t 

[0 0 0 7] #5B9ll;:*W-5t:FNGFgaRibT 
tt, t HNGFi$«ktf-t©A7--r >*W&tl*. fcF 
N G F t UT»tefi&*©*«&<fc**©fc©*&j£©'b 

*. thNGFttTtt. ft£©##«rai&n&i2 

0fi©7S>K&*TT$t>©lWf*CK RtFNGF 
R6RB, thNGFgeR£3-H-r*«ef€^tf 

fi**R±Ufcfc hNGFgeRTiSrtjWf 4H>, 
t h N G F <Dhrr<i >t l/Ttt* i>X*7 * FR£l/C 
V»**W©6fl©$'XT-'f >S&0*©, 7C©*U^ 
F*« V»ttgSR©75 /RS»8«9e«l/fct>©^ 

*»f6n*. taefittxit. 75?te©W?*j*7 

S /KO^S. I6©7S /R^©R*)^^6n*.; 1/ 
. fctfoT. «X5 l 'f feliiEUfc^ffcefi©^? 
•* -f>35S6«rr*t)©T*6. tt7Sy»©i«IDtl/T 

B, ^ft<tt>lfi©73yR*t(*ftlUTV»*t>©)9«|S 

»fsn*. tt«i/«75y»©x«ti/Ttt. ^^Ktfe 
i e© k h n g Fid)* 7 s y K^xfai/Tv>* horn 

»f&n*. R«S©75/K's©H[fti:tTtt. il>^< t 
t) 1 fl © t h N G F MA 7 5 J Wn\<H7 5 / RTR& 
SnT«r>*fc©*«#tf6n%. tr-NGFC4>*<tt> 
lfi©75 /K*t#JUbTV>4AT-f>lr*lt**Zt< 



-726- 



(21) 



ftM¥6-3 17 5 8 7 



£t>ie©73/KfcLTtt. nrv&mt&mz 

;M7*xFtt£*n&v>t>©T<&s. ttlBZt\TKZ7 
S/R©BiLTtt. 4>fc<it>l)BTi&*#, fc FN 
GF©»^£*fc&VMBDflfflT-'b«J;K a&fcffSL 
<tt, hhNGFtfflBft(*^D^-)^BJ&e,nT43 

*-6V»tt-r^T*t*tfens. t FNGF©4>fc<£t> 
1 ®<D t F NG FW&7 5 / R*«fcRLTV>* Af-f > 

NGFflftf&fcfcfcfcfcHBOHfiT'fe.kK KfcHt! 
Af-f >lCfclt*7 = yKO»ia> 4 1flW±T»*C 

[0 0 0 8] t FNGF©4>£<£t)HB©bFNGF 

Kfcl75Bftan*M©^&<i:t>ljl©t:FNGFtt 
fifc7 5 LTtt. tFNGF©ftS[£fc&fe& 

tuna. >&*•©%©#*■* sn*. B&5 

*l* Sl<DR&7 3 / R £ LT ->XT~f >£W© •&© t b 
Ttt 7X/X7*>R, 7*=Fr>, ?'J-». t'J 

>, nij>*£*t*^6,n?>. fi»$nfc8'j©7s/e 

tLTtt. fcfcAtf, 73/R©8*ft. SoJcft&SH 
tt«*?©£T. B«S$n*6a©73yKi:tta»:S14S 

&fcr>t)<o&s«. JWMicttB&anst^syR 

#7X/t5*>R©«&-;:tt, BftSnfc»t©7S/ 
R£LT7X^7¥>. Zl>t=.>> A*'J>. 
75=X 7A4->ft2«W6n5*«. »fc7X/1 

7Mf=>w*w>. fi»answ©73y 

R#7/F*-:v©*£fctt, B»aftfc*i©7S/K 

7x^9^>»*^f6n**t, rc?*** 

«Stl>. BlftSnsW©*J«75yK*tifU'» 
T**«£ICtt» B»an&*t©73yRfcUTtt, 

a*3>r. 7^=><sir*uistf6n, Rfcxw*;: 
mmrrlu. B«an*w©**7sy»«J-feu^*c 

B^StXfc* t©75 /RiUTtt * 
x*->. 79=X P-f J'>. jOWS 
>. 7JW?=>. 7X*9¥>R&&W|IWr&tU Rfc 

m.vt****taL R»an&*fc©75>Rtu 
Ttt, -tux o-r^x youx yyj'X 

7X>X5¥>Rfc£*«i5tf 6tU RfctU J-TtW* 
UK B«Sn&*fc©75>'KtUTtt, 7X*9* 
X 7**=>, Xx*=. 

X t'J>, CK J/>*tff*U>. ±B©BRfc*H>T 
tt. 2Sl±©B«H£^lCff*oT'bJ:K RAx-f> 
tt. ±BUfcttiU, m Btt©2t)*&tt3^fi*. 
&t>ao&fe©T"bJ:V>. 



[0 0 0 9] KAx^fcRjfi-fSfctilctt 
»|Bjtt«fiBlf6ttfl5(Site-direetediiiatageDesis)«<«ffl 
Sn*. KftffiBfflfcTfeO, 7-JW-X7 • W9— 
(Lather. R.F.)fttf5'x'f • If — • loyMLecoQ, J. 
P.), Vx.%7-4vt ' X>i>—7') >y (Genetic Engi 
□eering), 7*rS y£:7VXtt< 1 9 8 1 ~ 

5 oh. ic^ant^s. ^'j^^u^Kirm^a 

nfcgffiKBttxA • X3X(Snitb,M.)&r;xX • ¥5 
A( Gtllam.S.). J^x^x^-yi' -X>vX7'J>?: 
Bltm 7>xA7WXtt(l 9 8 Hf)3#, 1~ 

3 2H. fc*snTv>*. 

[00 10] KAx-f>€:a-Hf <&«!jfijSfe^€fiS 
TafcJ&l-tt. fcfcAtf. 

(a) tFNGF©RjgRfcx©l*&>!>>&fc*l*«D 
N A £&«8g»t*:fr 'J =fX ? F V- iRS 

^a-tt5(c© i #»Tttrf<£73 yRica-rs 

3 FX Xtt«^C±»3r©3r ! >t»-&&t?<47> 

7-f7-ttffi*W*'b©T»-5. BU ^R3r-->©te 
©75yKB&^ftffl3HX Xtt«£lcfcf)7>x-i:> 
X- hU7Uy r-tro^FHSttClWlEOTttU. ) 

(b) DNA#'J*5~ tflCJ:07"5-f7-S#ga-&. 
?l|«S^Stt'sxnz:fifr(heteroduplei)«:}grita-tt2). 

(c) £©£&*IM4^xn-;fi#£:ttH-rs. *lc. % 
U 7*5X3 F^fi*&tr. r©«t5«CbT^en&^ 

5X3FTas&if££#K<ERb. #&nfc^RG«i 
ttfT-ts. 

[0 0 11] *58WTJ8V>&nSt r-NGFgaR£3 
-H-rsBfirtLTtt, Wttfb r-yyA5-f^5U 
-^e^O-^^ICi-aT^&nfct)©, *fcttfc# 

^jst«kr>T#6n&t>©air*^fen«>. thNG 
FBeHfta-HTs-se?-©^ P-=>^tt, «/itf 

M^-fflatore), 303. 8 2 1 (1 9 8 3>fcE* 

snrv^^ife-effteiiit^ai**. ±e©j:?kI/ 

T#6n*h hNGFgaH-£3-H1-*»e^ttB» 
«C*0*©SS. JbSV»tt«IS»*T«J»rbTffifflr"5 
ZttfiUGS. ±ETil6n6thNGFBeRS3- 

p-j-**e^€^ot-^-©Ttafcai?rr*«t. c© 

hNGFfiaR*3-Hf«DNA©6 ' *M\Z 
^yx^^HtB-FfCDNA, *fctt5'^X^ 
^7*xF€3-Fr*DNAtyD^xF€3-F-r 
SDNA€RRS«*C4:)»tR*UK i^tfi-A^^ 
FtUTtt, kFNGFgeRS»»att*H4:j5t?IfiB 

&t>©-c*ntfttT-t>a<. fl#«ttrtt. th, y 

'■'X. 9?K ft«fct;r:7hU©NGF©->ifx 
M7"fl<, WaU'/x-Aro^^xil/A^xF^.fci; 

*©«»«:. t F^f >^-D'f*>»-2©->yTii"< 
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tt. fch 7fX. *5«fctfX7HJ©N 

GF©7o'^i<fc£at$tfe>ns. ±e©£i£©<a 

»4£31*fc©S. 2S*^Pt7— tfTWSr-rSdt 
(CioTt r-NCFgaMSSSdifc-Ct*. 
[0 0 12] ±ffi©t hNGFgaS&3-r-"f*DN 
Afc if £H1 V>TlMMBffl<D t h N G F gaRBS^* 
*-fc«£T*. t r-NGFgaf!B3i^i>*-©«S 
iCffl^S^^-tUTtt, WA.«pBR3 2 2*Jj;i; 
-f-roSHSft:. SV4 O*'*?*-, tfxAbD-Y-M 
Jl'X^^-. Whn^'f^X^^-. BK">OI/X 

*4r-fcflv»*7n*-*-fci/ctt, wnnreit 

TSfc©T&fttfV>rftT'fe.k<. flIAtf. SV40y 
nt-i'-, LTRT'tt*-*'- 
u*-9-ttZWmie>nz. Jta*?*-!:!*. «± 

#«JAftHD©->^*, aH?T-*-fc£«:ffl^ 

Ali. =tU^-a.y- ? D^- >if (Molecular Clonin 
g), 7 7^7 MJ- TSaT*. X:/'J 
>if A— A*- MJ— (A Laboratory Mannul. 

Cold Spring Harbor Laboratory) (1982) iCiBite 

[0 0 13] C<D&o\ZLTttULftt hNGFga® 

jattrtt. w^.«u-;Herofflja, ^wx-xv\ax 

*-CHO»l& ?9XLMtt. T*XC1 2 7«ffl». 
T9X B A L B / 3 T 3 IfflJgfc £fc,fctf U >/U**M 
tt. WS.tf-79XSp2/0&£*«J*tf&ns. fjftIS 
fi£#RC»f W*tf, ?5AA 

(GrahaB)©*ffi »^nn5?-( Vlrolory), 62, 4 
6 6(1973)) &&&<*tf6n*. BU©.k3lCUTfch 

n g f im«9 ^-T»H«ftsn&»«rtfflia*Mi &n 

[0 0 14] ±E©fc>NGFgeR58B"^*-'Ca 

Sft5£K:58S*-tt^tttbTB, k hNGFgaRR 

*A«Bfc*$V>Tk hNGF5eH56S<i'^-jWfte 

*. Bt*©«£lctt, tFaS&KfflTcBSKD 
HFR)Rfirffc£©*«* (J**-** *7 *k 
*a?- m*nj?-(I.Mol.Blol.)l_6_9 J 60 1 
(1982)) £«fflUTkhNGFgafl©££a&«*a 



T*0, BWf^TiJ^. Vol. 5, No. 1 

l. 1 9 8 7 (¥±tt)Ke«anxv>a. Rfmcii, 

k hNGFgaHffifi^fcftfc3iR-7-*H§fc7£ra 

mzLxmn^mmmnn. c©«s, a^v-a 

-SrthNGFgeRafiTtP-^^-lcS^Tffl 
(SCSiALT'bJSK. SfcS#?-7-*-S:inJ:t)t)* 

s©b hNGFgesae^ttfcicn-ro^i'^-ir 

»A-ft1*ICffllBlC«A(co-traDsfornattoo)UTt)a 
K ^newS^T-^-tbTtt, W*.tfi>kHn« 
KStc»*(DHFR) WVH/+t-KMTX)B 
ft) . K, EcogptafcT(S3 7x,'- 

mmm. oeoa£T(G4 1 swtDfctwwen 
aeic, n©.t3K:i,Taftv-#-€:fflv>T#$ 
nfe«s<B«»ic«u, <ojgui'D->a«i€:ff5;: 

[0015] r©<fc5»cL,T#snfc«i«jfij)ia&**-r 

•5BL BJfifcUTtt, JttAtf0.5~2 0X©teie^ 
ltlffi££iJMEMJgJfc (IM X>X(Science), 1_2_ 
2 , 5 0 1 (1952)) . DMEMJgJft (£<< OPi>-(Vlr 
ology). 8, 3 9 6 (1959)). RPMI 1 64 0««! 
&*-ir)\> *7 7*'J*> /f^M'7Vy 
X—>3>( J. Am. lied. Assoc.). 1 9 9, 5 19(19 
67), 1 9 9Jgifi C/Diz-i^^X *7 71MX 
#7 X?X^U;*>r« /Vf:*05>#/M5V 
->> (Proc. Soc. Exp. Biol. Med. 71^ 1(195 

o))) ) imiflmit>ftz>. pHtttt6~8-e<&.5©atg 

*U>. **ttffi#tt3 0r~4 0 , Ct?»l 5~6 0R 

(0 0 16) *»WTfflH6nst KNGFgeHliW 
JBrt£fcttffl&Wc£jS. SSCfS. fflfiftkhNGF 
gafiSe«**^»aif6lClRbftt, ««»&»© 
*ttT»lfi'6*»> fiKy7xe?^R*fti!©ge« 
ttffl*^tr«»»«'h5'f h>X- 1 0 0&£©ffffilS 
ttfflJ*^trg*}ff'pKfi5iaS»S$1tfc©^. StrfHB 
!C<kOthNGFgaH^tr±Si«S^m ft* 
V>ttjB*»ffl3S*JMS8WpaiCJ;oTllBJB&e*l/&© 
a<MH8fc J: 0 b h NG Ffi6H^tr±Sttft# 

«^ft£&aaav^#«. EineoiSffi^wB^ic 
*aufcfchNGF8&K*m aa-rtictt 
. e^»©»». »«tt*»«Ka*^to*Tsami 
MJiv*. cn&©&»©m aafcfci/tii. B«f. 

m am e*3»8. *±tfsDs-#u7i"j 
-a:4:©*fawiawtt*fijffl-r*^tt, 
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«i*a»t# * n -7 h if 7 y < - (H P L C ) ft £©«l*tt 
©SfcWBfSm SP«^«a*»Sftt*0««^(D 

js&?ijfflT*#i£ft&c«£tfe>ns. ^©^^icux. 

SttttiLT. 9 0X(t/w)«±OMS©t)©, 

*j£b<u. 9 4x(w/t)8i±©ittffi©'b©*t^en 

■6. KiffiKtt. HPLC, SDS-PAGE, 
frt>M%2t\Z. Z.0£.o\Z, thNGF5BB©Mi& 
9 4*;eU:©fc©)WfSU>. 
[0 0 17] d©i5lCLT^6nfc*«^T?ffl^^n 
SthNGFgaSttffitt#T*r>. #T<PK6|@©-> 

x7-4>mztiu N*«a^swLTmi#B©>'X 

©-7X7M>8SiSll5SB©->X7M78Si:i&t, J& 
3#B©-7XtM >8&<!:Sg6#B©-7X7M >SSt 

a*. ■tn-pni'xji^ Fts^i/r^sfc©-?**. ± 

LTIi, AW****^ 77 F Stf*?*-?** 
■JU - — faSa- $r— 7a 7(Blccheo. Biopbys. Res. 
Conniun.). 1 5 5 . 4 8 2 (1988)CI2«3nTV>*X> 
*4J*4k/7v*.4 (E I A)j&t$tf6n*. &#©W 
ttTtt. r7HJE8«&fi»Sgi5(fflffifiEgHT. 

a*aiae«^s< ffljtsjs, i984^h 

BrSSIRf&fcPC 1 2 MS (7W7 Utr- ^(Brain 
Research), 1 3 3 . 3 5 0(1977)) ft£»Cfctt5#S 

»t S 3 'J 77-fe^ h?>X7i 7— W£ft©3f «ft £ 

[0 0 18] *BS>l©#'J5'n-^;Vtt#£H£T-6fc 
©KB, Rh©£5fcbT«ifil>&fc«mS> i&ifiifi® 
fcfcttT* stick Off ftfcn*. ±Ett#©fij6»cffl 

v>&n*aii»«)fctTB. «*.b. *tasKttft«! 

<«. «71r*» fc'77. *3/, 7?K V">X, *JWE 
vK CV, ?9) % J&S(W. x«7MJ. AK 7t 
*. #*a*. ^X5)ft£*t*ff6n*. 

*ci@ioo/tg~i«s2oo/ti~iii©4afttt 

7B-f 7 h©Sg£7-7a./t> h*CfLfcl/C. « 
»ft6tflC8K*&Tfc2~4Mra*J«fc5E~7ia8 

tt, W*.K71)-¥TB, 9tt&*8«ft7 0*>& 1 2 0 
©WfclflMito&tlEJ&l/. a-fr»liUTJilJlltUTft6 

SBCf* C t\Z «fc & * 'J 9 D-*;t4fifl:fc«HT* c 

[0 0 19] C©i;d«Cl/TS6nfett«:ttv fchNG 
FffiaR©ft8fc¥««l£tii*Iestern 7uyf-4>9 



fttt^»f«©«RttT'feWfflT$i. JKOtt^SfflV^ 

at r-NGF©#ffl • £fift«tti*lc«fcr;fTfrnsi&<, 
»*ft#SI£&£fTft5©!Mf£l,v>. KtfifcitT 

[0 0 2 0] t hNGFgaH©iM£;£&lc£V>Tm> 

t>tiz®ft±\zm$t\itftmzmzmt ltb. 
wab. yjumw. 7^a-xy;i, cw. ±.770 

-X4B, •b7 7a-X6B(7r;l'Y->7 • 77< 7 
*$*)Ht(XX~r7)8)) . T*Xh7>yjP 
(W. t7TTynG-7 5. i^rxvi'XG-l 
00. t7rf7^XG-2 0 0(7r;P'7v'7 • 7T 
-T 7^$;*j;M±(xx-x7)S») ). #'J7*'J;V75 

ny* (fi«j. su*y)ip-3 0, /w*y)VP-6 
0, ;t-r*y^p-i ooow*?? h-7#7MJ 

-Xtt(#B)8)) . -fe^n-xfe? (fl. 7t-fe;KJ6 
ft&SI). -f*>S«-fe^n-x(«aj. 7x^73 /X 
^■fe^n-x. 1}fr$*'>*?)Hz)i,a-X)) . 4b 
8WR*JW CR #5X(R 7^5X«, ^5XD-y 
75y7^)^7XS. 75/7^+;^7XD 
-7Un>M-. X^W^^ffllt (M. tf'JX^W 
^'JX^U^iaiF-). -f^y7vfe-fffl7V-b 
(W. X7^tt(7 i >V-^)fi)) , -f*75fftffiSi 

RC-5 0(D-A-7>H-A-Xtt(*B)H). 
*-7'2 2 6(/X-A5 l yhtt(iSH'f7)K)) . 

5^Xy*X8(?94r3*JI4ttiM>»] } ft£*ti|S 

IHfeJSfflb^**«, , Jg8#(1971 

¥). J86 9 6SfcE«SnTV>*7nA^7>tt. ^ 

^-^^tHttftej^jfen*. tits *o« 

[0 0 2 11 8Mffi!l«l3^S«fclft#i:«(t«^Mn2: 

brtt. sarcttisit©*#ttt.©«jff*i/<, «m 

*py-V, 7^*U*X7yy— K. flrD-*?}' 

— tftl/Ttt. 8*©E8t©t>©€:J8V»*i:fc*tT*$ 
-f ^-7^ W. V5V^. h">^D3J/fti*>e 

*»6ata*nfc*-x9r-f ^ -7a "Wfr+^y-if 

(horseradish perozidaseXHRP)^^^^. 
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ftM¥6-3 17 58 7 



©Fab' Of-t-)V&Z*m?Z1tit>\Z. 

ITTK S K&£9fA"f 5 -?-©fcJ&IC 
tiN -I)-? vxaiW-TH' 5 K-*;W4<*vW-h 
K*&£JflV>*;it){>tT£. #f*KttN-(r-VU 
f 5 H^A-**^)** W 5 H (GMB S tt&mti 
ftoT. 

iCtt. P5#£pHtt6fct>t8©g«ffl#»-Cttl OftU 
CCWSS-CiKll 0#fc^L2 4l$|IfjK£att*:: 

H7.oroo. iM'j>KS««^i:*)!i^fen5. c© 

5 (77*T->7 • 7y-f ^SifcMUXX-x^) 
fi) . /t-f 2 CAW*?vF-?jH?HJ- 

[0 0 2 2] 5 MM*t^- tftffiftSH 1 
£©E«tt, Etfcgffffi^TflO'Cfc^L^O^©*! 

fctfTSS. R8ff«ibTtt. pH6.0©5 
BMIf W>-77 5 >nm«ii- h U •> AJfi££fc 0 . 1 M 

'j>»g«?K&t**^f6na. c©«fc3t:LTft6n 

77*-fc£fc£DfiiK-t-5£irt<-C€?*. tttr^o 
JUL *7r5 , yi'XG-2 6 (77^T->7« 77-f 

if en*, asfc^/w-*^— ec?-*- 

U VW-f5Fft*nfcfit(*:»^tEJC:*'e:Tt>AV>. 

K^©s**tf#tcut»ts£;s**»c 
tt. *;k***>^-«©^fc*UTfT$Cc;**ct, 

ft. ^feft^jHy-fsFffi&e^fflv^n*. 

(0 0 2 3] *BB©W£*fc*tf*«ttK8£UT 

B*B#©ffliutt$&tt*©**±nii^if &n*. * 

56W©WJg^tt©«tUT. BWH*^**^-* * 
©SfcK^TKTfcafcWKRW-rs**, W*'/ 

y-BicBsssn* t>©Ttt&v>. 

f ^©»«f»ft«ifcloA.TtftiattftRJ6:*ff o fcft, 
cnfciaET&enfc^**^-* ttst hngf 
gastt»t©ts^«£iuATK*a*-&. c<o*m%. 



* it ti/ttt. s. din;, hhk. ssse^ 
©m ft«jaite^B#©ftwi«sfc«^© 

£in*., *UfcigjK©K3tffit>b<lia^SE*ffl5£-r 

5 d t IC J: D ±K©K«4^«)»Stl«14S;tti. 

(2> : JiE(D~©©»^&IE»lfi©t KNGFgeH©6 

tpSfj«ic»tT»e.*»i;*ffK t^NGFses©® 

ft«t>U<tegftSS£©Blfc£gtpiSJ|iLT{frSb 
T*<. 

® : *ftfi©t hNGFgefi££if#ff*t«8>(tm 

ft«lC&Ttt«), i>«r»««J*©t hNGFgaHrofi 

St. ffifchNGFgeStaftteWesteni ^Dyf^ 
^ (I.N.BurDetle. 7^'Jx^*;i- /X-f*y3X MJ 
—(Analytical Biochemistry), 1 1 2, 19 5(198 
D) ici-St HNGFgaf!©ttttl-SfticfiJfflf2.r 

[0 0 2 4] ECRClestern 7"n«yx-r >7"©JM£0J£ 
ST. t hNGFgaS^tlKRSr. tSIAtfsample b 
offer 0).K.Laemioll. *-f ^V-(Nature). 2 2 7, 6 
8 0(1970)) \Zt8M-rz. £©*§£. 87U*FJ£tT2- 
.* JW) 7" h X* / — JPSrJO (Btc&#T) tin A 

fcu«£(#fi7cfcfrF)*<i&o. ^©^rnTfe^K 
C©»»cS#!ll ootT5»muniaL/fc©-6, mafcft 
CAM}*. m&flcSifclxTli. ges^K-essfcco 
fce>fl-et>&<, £#Wl;:liWAtfSDS££tr#'J7 
7'j^75 Fy;p«a»»!4£!i)^ifen5. &si&© 

yj^egeHSxbn-fe;VD-xK»c^f. £©#& 
B#tt&»T&D, WAtf. Burnette ©£ifc C77-U 
t^*;V /H^ysxhO-Otoalytlcal Biocheaist 
ry). 1 1 2. 1 9 5 (1981)) &£*%tf6n*. *IC 
x hn-b^D-xe©c: FNGF£ft#m&i£Tttffl 

««T7"0 9*>yufc©t. mimK&tins. m 

1 tt#t UTfflU* t hNGFfiGHftfciUTttlftllil 
SU>. 7*n?*>ytt©81ttfcEJ&©*fril,T 

«, kr±© b h n g Fge«*t» i mtmentz 
*fr-c*n«m?t)M<. m«fifi-ctt4- 1 earn 

. Tf?5. ±E©fi$ltft#E«©©*>. JS2fit#E«&ff 

; 7*m««ine)ife©T*ntffrrt>A<. cm 
»*tis^ufcigG&cr^*if& n«. e»s»«©^ 

#:W4:UTtt, *-X57 t -f J'a/t-***'y-Hf(H 
RP), 7)P*U77X7r^— tr*if^if&n5. 

$ 2 ttttK&oftfte UTiiB i m\zm 2 tt^J^te^ 
•c*6*ft-c»ntffinjt>M<, «A«sjaT?*5iRiw 

ff5. ±E©»2fii»K)&©©^. S5fi«effV>. Xr-n 
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•£>. ±E(Ofestern 7d?x-< VifTtt. fi5 0ng£l± 

©thNGFsa®T*ntfttu*<piigT»D, a*© 

H(Dfi$«:ittl!iT6C:t(C«};D. tt&ftfcot hNGF 

[0 0 2 5] fcfc. *589i93«l«*s<i:tfBffii::*HT. 
&£*75y&fc££l&#T£7R-r*«S. I UP AC 
-IUB Conmission on Biochemical Nonenclatur 



DMA 




A 


/ j — / 


C 




G : 




i 




A. Ala 


: 77Z> 


R, Arg 


: 7JWFx> 


N, Asn 


: 7Xrty*> 


D, Asp 


: 7XA?*>& 


C, Cys 


: yXf^f > 


Q, Gin 




E, Gin 




G. Gly 




H. His 


: fcX^> 


I, lie 


:-TVD< 


L, Leu 


: D>fS/> 


K, Lys 


: U8*> 


M, Met 


: /^-> 


F, Phe 




P. Pro 




S, Ser 




T, Thr 




W, Trp 




Y, Tyr 




V, Val 





O-D 3 1-1 0tt¥«l«M 1 fll 6 B*>&BBMSA 
56»eBfi0f(IFO)fcSKft^IFO 602 17fcL 
Tffft«hTl>«. *fcRA-f^UH-VttTlSl¥l 

2 a 7 b \zm&m%xmmmt&tox*mmft 

(FR I )ICSK##FERM BP-2 6 74il/t«f 

Kan-en*. 

[0026] 

[*«wi erne* *m mmmfx, *m* 
mm t hNGF%g^»^-<o«t«(i) 



khailll^DNAcfcO^HSnfcAEMBL 3 V J 
-f 7?>J- C*n>x*/*(Clontecb)tB £*BHNM 
5 3 8lcjg&$tffcco^ tt«*7U-hJLi;:*33xi 

O^O-^^ffiUfc. ^7-^€^<D>^>^7 

5N NaOH-1.5M NaCl*«fc6»|BJ«U 7 
r-^DNA*«lt**fcft, 0.5M Trls-HCl 
(pH8.0)-1.5M NaClJS«fc6»nai/&. * 
*>7?>£2XSSC|gtt£aU aKasot:, 2 

^rajaa-r^^i:ic±0DNA^^>^7>ic@^u 

fc, -35u HfcJ (WJy ^(Ullrich, A. )&, 
- (Nature) _3__0_3, 8 2 1 (1983)] ©h hNGFfcfc^ 
£#^lCLTfc h0NGF£:J-Ff *DNA(0. 3 8 
kb)£fc¥£*£L, 2:tltDNA^U>WyK-y 
#>^->tt)£m>T M PT«S»L*: *>©£:/□-:/* 
£Lfc. DNA&aSlfc7>fM-^ SaB^D-:/ 
6XSSC(lxSSC = 0.15M NaC 
1. 0. 0 1 5M^X>K^hU^A), 5XDenbardt's, 
0.5%SDS, 2 0tf«/il«tt*ir||FPDNA*** 
1 0ml*T6 5"C, 1 6 MRU, ft&Lfc. KJ&ft. 7^ 
W-S2XSSC, 0. l*SDSigffi*Tgi&T5 
#1*^3 0, 1XSSC, 0. 1 %SDSJgf£*T> 6 
OX:-C6 0iM5fc»Ufc. ft#L&7^*-£tt*|;£tt 

Ai3LN2 1 1 SJcOtH^X (Davis) 5©» 
&(Davis5. (7F/1>Xh •/t*^U7*- ^x^x 
>r£X( Advanced Bacterial Genetics)) .Cold Spr 
Ing HarborLaboratory 1980) ICJ; 07 7— >>DNA£ffi 
fflLfc. JfcfcA0LN2 1 1 3 £ Sua I <h Apa I 7?$J$r 
U bhNGFSfiT««trDNA(l9llkb)«10DiU 
U ^7X5 HpBluescriptIIK(h-a-3R-J;0IB 
A)0Sm1. ApaI«{fc*|*AU ^XSFpNGF 
P 1 0 7G£Hfc. If A*nt«»<0«SE5Hfc^^ 
*-*(h-3-#-)*m>Tfc£LfcJB 1L-JH 
3) PSttlfefeg)) OESMtESHrai) . 
nfcttSKMtt*-f ^-(Nature), 3 03. 8 2 1(1 

983)fcE*arra>*E*it, san-Fiwrcttss* 

fcHftbfc. ±IB©77-^AflLN2 1 1 3DNA& 
•IfnMBglllTVKU fchNGFSSODNAtfH* 

a. 8kb>ftJMH/^ mmmox&«99 

-pKSV-1 0(77^Vi/7)€«|RB*Bglinr«J 
KU ±EOt hNGF3tfi^€*toDNA»ffr(l. 8 
kb)tT4DNAU*-tfTaigU&, JlORlSKSffl 
tr*TXi/xUfc7 3 U (Escherichia colODHlCO^ 
RClftfcffK 7>lfi/U>ifttcr)«Htelft^a>lr? 
CX^xUtT aU (Escherichia coli)DHl/pM 
NGF 1 0 1) A*&*«Ufc^X5 PCpMNGF 1 

0 1t**UfcJH4L. 
[0027] 
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(26) 



r 

♦JBW6-3 1 7 58 7 



mm b hNGF%gK^-©ftg(2) 

Tit & tl&77 X3 FpNGF 1 0 7G£ffi(||B 
»*Bcl I i5j:tf Apa I TWBrU fcr-NGFfifc^fc 
StfDNA*fK-(0. 8kb)£l|UBUfc. C©0. 8kb Be 
I I -ApaI»rtt-tft¥6»«7^^-SNl 
&:&m&%2) . SN2Jfi£!«J_ES#3_3)JS<fc 
ysN3 JEf«g iiaaSS:4) .JH5)_JSj:tf (0 

6)_&mtzmGL. t4dna«j«— tr-caiebfc 

©5. BglUT «»t-r*C:t»C«k-DTO. 8 kb HiodI 
II-BgllIDNA»rK-)WtSnfc. y7X5KpSV2 
-gpt [-»-fX>X(Sclence). 2 0 9, 1 4 2 2 (1 
9 8 0)) £$«I8»J&Ec oR I £HlndIirC«SrU 
SV4 0 7a*:-jr-&StJ2. 6kb EcoR I -Hindi 
HDNA»rH-£¥*Lfc. 5*ClC^7X5HpMTVdhfr 
yv-(Watnre). 2 9 4, 2 2 8(1981)) £0 p 
olyA#JP««*^tIl. 6kbBglII-EcoR I 9rM-€:* 
ttUfc. ±E©SV4 0 7 r Dt-^-S:^tf2.6kb 
EcoR I -HindMIDNAIKM". tr«NGFS£Tfc£ 
tr0.8kb HindIII-BgmDNAWfrfc«ktfpolyAtt 
DD®«S:-&tIl. 6kb Bglll-EcoR I »r)t£T4 DN 
A U *f~ tfTitlSLfc. d©g«8c£ffl^TX->x U t 
7 3 U (Escherichia colDDH 1 ©J&g|£ft&fTK 
7 > tf-> <J >Hfc©«SI5ftfc [X->x 'J b7 3 'J 
(Escherichia col i) DHl/pMNGF201] rt^m 
«Uc77XSF£pMNGF2 0 l£&£bfc. 
[0028] 

mm t hNGF%a^»^-(D«i6(3) 

##W2T?#&nfc^5X5 HpMNGF 2 0 1 &Hiod 
IirttOSrU DNA#«J/5— tf Kleno¥75^> 
r-E£leJ:0¥ilMbL&©*;, BglIITia»fLTfiO. 
8kb DNA8rH-£#»Ufc. -^5X5HpTB3 9 
9(8Wfl86 l-6 3 2 8 2fcE«)£EcoRIT«»r 
ft, Klenot75^>hE*IC.kO¥«»fttft:C!>S, 
BglIIT«SrUT»3.9kb DNAWfrfcfcfc. Ctl6 
2'P©DN AWrfr* T4DNAU #— tfKJ&fc J: D WR 
fllU 7*9X3 HpTB 1 0 6 4SH&. &fc, AAX 
^-DHFRcDNA€*r«^?X3 HpTB 3 4 8 
Wlfa 6 1-63282 fc«2«) * C la I T«IR«7;i' 

*utt7*x7r^--tre«iau cui-ewwi/fep 

TB10 64,kO»IB«H*nfc2.4Ui DNAffft 
(MnL VLTR, t hNGF(hNGF)fifiT-, fcjctf 
SV4 0DNAfi*X7 , 5'TX #U (A) f«P 
fcHftl/T. T4DNAU*-1fEJti:fcJ; 
D khNGFRS^^^-pTBl 0 5 86«ISil/fc" 
<H7fc.ktf8#HD. 

[0 0 2 9] **«4 CHO«<a©»B€ft 
7 7*3 >i/*-Kifig 6 en) IC 5 %*Bh</lMm$tJ 
AA1 2JgJa<£Atl, A^-DHFR-CHOlfi 
*3 7XrC-*fc*«l,fc. fcftft* C©a8a(7X10' 
fl/r* 9 •>*)*. *««l-C»6nfckhNGF» 



SK**~pTB 1 0 6 8(1 0 tfg)£fflV>T^7AA6 
©#£ (ff-f nDy-(Virology) 6 2 : 4 5 6-467 
(1973)) fcfcoT»»Eftl,&. 4USH83 7"CTigr« 
ft. Sffea«»lC«AT«*SRttt. 2BftiC. 5X 
S«r^86iei6l«*J;r;3 5 ug/m©^D 'J >fe^tr^ 

j^y3as:s:MEM«»TatS>i*ftt>T. ^ft^ws 

«««!TS*f&KltitW2~3jaiWftlC < DHFR* 

[0 0 3 0] &#W5 B&K&<$<o>;a-=.>!fi5& 

##mT*l&J§miEftlfflBa©?a-x>?£, &»© 
#8c(«*«'J Sff H y-f 'J a->3^)l:«'5T 
frftK »Bl5«ft(i'D->fl:$tlfc'bC)CHO-D 
5. CHO-D4 2fcJ;i;CHO-M3 6SS&. £D 

-x>y**7ftii» D->ffljat, 5x^a&iejii 

«, 3 5ug/»l©7*OiJ>. 5 010/nl^X->'J>* 
5 0 <ig/nlX M^7>-7-f '»*^tr^;^y 3 
3fc$MEMe%ICT«*Lfc. ^(iSn/t&i'D-xo 
MBttU >^af-f y vilest. «sa*»*«J8 0 X3 > 
7fl-X>Mcftt>fcl$. SrU^JfttXftLT. 7 21$ 
W»Sft. *«J:flS*©NGF€:E I A C^-'J>^- 

3axy— ->h XBiochem. Blopbys. Res. Cotimuii., 1_ 
5_5 , 4 8 2 (1988))) T^SL-fc. thNGF4i£fi 
©gV^n->S:^lCS-r. ft£. SmfcftSttTH 
ft V> C H Ojfflga©«S±miCttN G F ttttfflS n&*»-3 
fc. 
SI 



#S»sft#(i*D-><) 


NGF (ng/nl) 


CHO-D6 


110 


CHO-D4 2 


"3 9 


CHO-M3 6 


24 



cHoaisettae^€-Rwic58s-r*cos«teJ: 

6jJ>lCft->fc. 
10 0 8 1J 

#%«6 bKNOF»g£CHO«iaK 
. »S»«3tR«©3!fft-p»6nfc»Hiaft#CHO-D 
1 3 1 1 0 nM* > h W*-fe- b (MT X) t^t>^^ 
: y33k«MEM(6X^J&jejil«3 6«g/*l7 , DU^ * 
^tr)fcT*|IU&. C©^D->tt, C©««©MT 
XTttIE«ftiB»«wtfc©-C. MTX««f£10 0n 
MlC±»fT«ftb*«*t>^tfc. 5UC, MTX««& 
1 *tMfr«.t**©«fi^JE«l/fc*t, 3~4 SCJBc 

wsn?xttsn&m**t 1 o'fionesoftfion 
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ztnxf**<omi&mviL* mtna&iA* nor- 

OuM MTX#«fFK:, J»eUfcE»a«Jit*U 
XMTXft**ft^**KfcHLTJB*a«ftft«lftL 
fcCDtS, 1 OtfMMTX|«ETK:»«LT'biE»fc:iB» 
b&CCDlOtfM MTXfcfltt0CHO-D3 1- 
10ifi(IFO 5 0 2 1 7, FERM BP-26 

©thNGF*i6Ml*»Cfta*nT^* £<h**EIA 

[0 0 3 2] ##«7 thNGFO*B 
#%W6T#£nfcffl&ftCHO-D3 1-1 0£5% 
^U&JBlh*, 3 5/ig/il^DU>, 5 0IU/nl^->/ 
»J>, 5 Oug/mlXhU'/hV<>'>:fecfctf l 0/zM 

ty\Z2. 4mg/10)fc hNGF*«*a*hTH*;ifc**E 

2. 2 1KAPMSF&MHME0. ImMKfcScfcSfc* 
tOU 0.2N»KTpH6.0ICHiEtfc<D^a^»» 
Lfco f§£n*:±f&£0. 1MU>M«« pH6. 0 
- liM EDTA"C¥SfcS*tS- Sepharose #7 * 
*2 tUUSkhNGFatftSttS 



*A(2.6cnX14ci)ttR*£«* 0 . 1 Ifl 'J MUMMK 
pH6.0-0.15M NaCl-liM EDTA-10 
*yy*n-;]/Cft£L&0'&, 5 0nM Tris-HC 
I pH7.5-0.7M NaCl-lnM EDTA- 1 
OXyU-fcn-JPTJSULfc. t bNGF£StT77{7 
^>3>£&dfr, y-f 77n— fe;K*-f7YMi 0. 7 

5 3>tt>T»3o«fc«8Ufc. ^e>nrc«ffi»^2 

OmM Trls-HCl pH7.4-0.5M NaCl-1 
bM EDTA- 1 0XyU-bo-^T¥«6ft**fcSep 
hacryl S - 1 0 0 H R ( 2 0 0 ml. 1.6cnX100c 

aft-t>hU^Uy^l 0(7$3>tt)-c»10«fcS« 

ufc. ft6n3fc«««fea*HPLCfc*tr, thNG 

F^ftRlfco ffctofe, R««tt£ Asahipak ODP 
-5 0(10.0raIDX 2 5 0ML)*7A^lt, 0.1 
% V U 7;p*DBRft^tT 0 - 9 0 X7-fe h~ h U 
***3Kfcrt>tt* thNGF<D«S&i&1.2Bg(7i=/ 
*»*N;D)«1*&. *tftltoK«&S2ic*?. SD 

S - * >J 7 *»J *7 5 H y^*»»»*5«fc ffiffl H P L 
C(Otem. »6nfcia*AfithNGF©tt*tt9 4X 

[0 0 3 3] 



ttft £SG £thNGF R* 
(nl> (mg) (Be) (X) 



»*±« 2,200 

S-Sepharose 4.5 

Sephacryl S-100 2.5 
JCffiHPLC 



11,000 5.3 100 

24 5.0 94 

3.7 4,7 89 

1.3 1.6 30 



*mxTfflET\zmvtt<D*>* nor. 2 4^ran« 

in*#m m»£»*U S££0.0 
2Ntt»IC«»UT7$yR»«T^^6l/fe # *<BlS* 

[0034] 



7$/& saswai) «y»tt2) 



Asp+Asn 


13,0 


13 


Thr 


9.7 


10 


Ser 


9.2 


1 1 


Glu+Gln 


6.6 


6 


Pro 


2.9 


3 


Gly 


7.3 


7 


Ala 


6.9 


7 


Val 


1 2.8 


1 3 



4WtftJ*aiC»tt. fiSSfiSfrofciC*, 1 3*D 
*OVh>(kDa)©l|i--fc/t>F*»B»&nfc. UStlfc 
AS t h N G F S#5Xttto*$H*BlilMSfc t OWE 

*3 ys/Rim* 



-733- 



&M¥6-3 17 587 



Met 


2. 1 


2 


I le 


6. 1 


6 


LrCU 


3. 2 


3 


Tyr 


2. 3 


2 


Phe 


7. 3 


7 


Lys 


9. 1 


9 


His 


3. 9 


4 


Arg 


7. 3 


8 


Trp 


3. 0 


3 


£ ft 




1 2 0 



1) Asp+Asn£l 3tVTftUVTz. 

2) fchNGFfiG^CO^SfiB^eJi^UfeT^yK 

fcfc, Ullrich t>\tWZfiKGFt<Dltl&frt>s th 
NGFtfl l %®<D7 tmfebT^Z 
(*"f ^-(Nature), 3 0 3 8 2 1 H0983 
S4 N*«7£/ttG&l 



. «Ht:hNGFcON*ffl7ayKe^J^ffl^ 
^4 7 0A)£fl^Tife£Lfc. *CDfg*£«4l;:* 

-r. 

[00 3 5] 



PTH-7^/! 



Residue p mole 



DNAJ;0«i£2 



1 


Ser 


605 


Ser 


2 


Ser 


4 9 5 


Ser 


3 


Ser 


3 84 


Ser 


4 


His 


7 8 5 


His 


5 


Pro 


7 0 5 


Pro 


6 


I le 


767 


I le 


7 


Phe 


829 


Phe 


8 


His 


34 1 


His 


9 


Arg 


700 


Arg 


10 


Gly 


425 


Gly 


1 1 


Glu 


478 


Glu 


12 


Phe 


5 17 


Phe 


1 3 


Ser 


97 


Ser 


14 


Val 


467 


Val 








Cys 


16 


Asp 


297 


Asp 


17 


Ser 


68 


Ser 


18 


Val 


392 


\ Val 


1 9 


Ser 


73 


Ser 


20 


Val 


476 


Val 


2 1 


Trp 


95 


Trp 


22 






Val 


23 


Gly 


166 


Gly 


24 


Asp 


179 


Asp 


25 


Lys 


245 


Lys 
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(29) 



1 7 5 8 7 



26 


Thr 


74 


Thr 


27 


Thr 


1 02 


Thr 


28 


Ala 


1 79 


Ala 



«»t hNGF 2. 9d BOleft»«flCffl^fc. 

[0 0 3 6] tH9^>»» CNatita 

*7 m*y^XhU-(J. Btochen.),5 9, 17 
0 (1966)) TI8^«athNGF<0C*«7^/Kli 

7?->r&~Dtz. PAG^m^«a»ci(iffi(9TSRea 

ft»&lfc& X*S, 1989^) TBK 

fefe*, #6n&thNGF©*«AttpH9-10'C 
h0> V>XNGF( Collaborative Research Incor 
po rated )0*tlk&KWClbot:. ?V<i> Utf 
-^(Brain Research), 1 3 3 , 3 5 0 (1977), 
^U^>^;V -fe;p UU— ^(Experlnental Cell Res 
earth), 14 5, 1 7 9 (1983)*5<fctfv*-:h/l. 



*C(0»»cOpH«2. 2T$>o1t. cnicSftttTl/50 
IcfcSJcSI;:* liig/BlO^^»(Sigiiiaa)S»t^ 1 
0.6tfliflA.T, 3 7 < CT2 2«fWK*S'&& # 
9 5 0 /ilfcSl&U 5 0m1<D2 5 0nMU>KH«« 
(pH6. 0)«:jBD^TS^f?±Lfct)(O^^v>ffifl: 
• fcbft. ^»iBfc«ftHPLCfcftt, 
TyK>y«ffr?&. TSK-jr^ODS-l 20T* 
^AGKV-tt 0.4 6X 2 5cm)£ffi^T\ 0.0 5% 
TFA(A)*3j;tf9 9. 9 5 %7* h~ MJ^O. 0 5% 
T F C (B)OBft««BlTo»ffl^ny 5 AMtoTJI 
L&. ftXttlil/iln, tttfl»gtt2 2 Ooa:fcckt/2 
8 Onnu 



- a -o*< x>x U*-y (Journal of Neurosci 




%A 


%B 


ence Research), 1 7, 2 5 (1987)lcE«$tXT^^ 


0 


98 


2 


ttfcttK PCI 2ffl)B<D««&jg0#& (neurite ou 


1 


87 


1 3 


tgrowthJ&ffiglCtT, «KtbNGF<Z)te&£»|£L 


35 


73 


27 


1tkZ*>* «KfchNGFte*?£X2. 5S-NGFO 


40 


40 


60 



tyffr n-itu-J- (Developmental Biology), 1_ 
1 1. 6 2(1985)lce«^nT^*^SICffiV\ -V ^ 
UE©8«S&KW&ffi (dorsal rootganglia ; DROIC 

t KNGFttWfiaffiW>6ffi(DRG)a*roff«811ia<D 
#j&^©#g£J:tf£#£«yibfc. 

[0037] 

##«7-C»6tlfc«fithNGFeiHT. *©#? 
l»i^X;V7^ FJSS©ttHSft£bfc. JKteftjgbfca 
Kt hNGF(5 3 0/tg)ICO. 2«lO0. 9«NaClS 
«c£0.8ul©0.0 1M HClfc£ftttTl8#l/fc. 1 

sm-i 

13 15 20 
S-V-C-D-S-V-S-V 
SM-2 
54 58 60 

F-E-T-K-C-R-D-P- 



^^x>^fttl5 0 tt 1IC1 OOmM DTTgfS 

&*a7cL-fcu->^;i/6ian;j:5tcnPLCt#i/, * 

7Dx-f >->-2X>-*-*i8(AB Itt)73yKE?ll 

[0 0 3 8] *©I8*, ^^Htt&Tfc^TE^- 
1. *«fctfE?(J- 3 *0 3fi©i>X 

;V7W F*S£S8?*S&A7>FT*$Ci:)9tfc!fco 
fc. 



oen* ; Cyras) 



65 

N-P-V-D-S-G-C-R- 



70 73 

g-i-d-s- ffiggtiggffigtej 

EJH-3 

102 105 110 115 
I -R- I -D-T-A-C-V-C-V-L-S-R-K-A-V- 
120 

R-R-A (Eai&;E31g37) 

£©*7^F(2 0 6 0piol)$«£ETK«tt<£B 'yXtamrnxmim^UaXX, 3 7tT2 0RWE 

Ufcft0.3nl©5 0«M»»^hiJ«>A(pH6.0)lC» JfcS-ttfcft. ±fi£|ii-©ftfl=T-C. HPLClCftU 
WLfc. C©«l«C0.4 8»g(14piol)©D— *7>FVyK>yfcfrofc. fcfc'U HT©»ffl^D 



-735- 



(30) 



ftBB¥6-3 1 7 58 7 



WIW<#) 


XA 


KB 


0 


100 


0 


1 


97 


3 


25 


82 


1 8 


30 


60 


40 


3 1 


100 


0 



h* & D T TTHtcJ&S b fc-tf >7>£ R C J: 5 
iCHPLCICtfU *7f t K-V*K>if*fTofc. ^7" 



*2. 75^>h-3)S@^U *n j em.®\siz. 

[0039] 
[S5] 



IK 

1 


Ser(60) 


T $ /K(p*)l) 
Phe(90)Ala(86) 


757V Vh-3 

7$/K(p»ol) 
Val(llg) 


2 


Val(43)TyrC43) 


Glu(78) 


Asp(70) 


3 




Thr(45) 


Ser(8) 


4 


Asp(43)Thr(28) 


Lys(62) 


Gly(47) 


5 


Ser(17) 






6 




Arg(78) 


Art (27) 


7 




Asp(49) 


Gly(24) 


3 




Pro(33) 




9 




Aso(31) 




10 




Prodi) 




n 

£ 


1 

S»«-T-C"-T" 


1 


. 1 

Y1M_£1II 



Cn60«**»&. ttKthNGF©S>X*7-r FtS£ 
©ttBtt. Cya^-Cys". Cys"-Cys ,0, 43.ktfCy 
8"-Cys ,,0 Tfc*i:l8»Snfc. £0>S>x;V7* HIS 
£«5**JB9Lfc*1". *fc. fchNGFttrs/tt 

[0040] 

SS»«1 fib hNG FtfU g a-tf-MttfrpfEK 
##«7T$&n&thNGFfcRlbl Adjuvand (RIBI 
Iuonochen. Res. Inc.) t«fc<E'&U, 
-71M J (:2a-i>-5>F#7'f h #£*| 1.5kg, 
ll)©ff«&T»caWtfc. — ES0©t hNGFSSS 



fittl OOtfgT&ofc. 0B»lCHfi<OkhN 
GFfcRlbl AdJovandOUBI Inonocben. Ret. Inc.)£ 

NGFftfitSfJ-SEL I SAT*J£UfclS*> »<*8i 

#<b<8@: i6.ooote)*»BJ6&nfc. ±&om. 

flfST'DT-'f >A-Sepharose A^A (Pharmacia Fine 
ChenlcalaCo. , Ltd.. Sweden 0.2M NaClfc^tJO. 
1M»J>»8«« (pH7.0)-C¥«ifcU&*?A(l» 
DKUbJIfcllD*., PiatS«T+»ftm 0.2M** 



-736- 



(31) 



&RW6-3 17 58 7 



[004 1] 

SUM 2 EI A&£^fchhNGF(P%fi 
9 6 ^XJKDtf'J X^l^T-f £ D^-f h (F 

alcon Co.,Ltd.,USA)K&te^T*t£l 0 0 ug/nl(D 
fit hNGF IgGI®#£l 0/ziro^ttL/SiiT2 
mmWZ, IgG®#£^?u^*-:^--M;:tt 
C(D^-h$:0.4M NaCI, 0.1%B 
SA, 0. 1 %NaN 3 *5<J;tf lnM MgCh££tJ0.1 
M Tris-HCl buffer(pH 7. 6)T, 2 0ft«3fc 
HUbufferSJlPAd 3 0 M/^x;i/)£i&T2P# 
KHVifc. &ICX*>^-Kt hNGF£<&tf«2 0M 
I***, SfiT4l^|«W)t)<0fiaUfc«±Ebuffcr 

GF IgGffiO 5ng/ttl)^3 0ul/^x;Hia^ - 
ft4CVttU J:ffibufferT2@ft#Lrt:. fifct>N 
GF HGm»to\£**>91Mt HSU, S.-M., Raio 
e, L. and Faugen,H. Use of avidin-biot In peroxid 
ase complex (ABC) in immunoperoxidase techniques: A 
comparison between ABC and unlabel led antibodyCP 
AP) procedures. J. Histochem.Cytochem. , 29(4), 577 
-580(1981) 3 0 1<DX h U^h 
7HS/>-j3-D-^7^ h*>$f— tf complex fcfliA 
l^WMTifiim JifBbuffer -C3H*#b 
fc. C©yi/-MC6 0nM<D4-iiethylusibeiliferyl 
- /3 - D - # 7 £ h > ^— tf£ 3 0 u 1 Jm 4 Bf 
M^f h U 1 3 0^100. 1M glycine-N 

aOH buffer(pHl 0. 3)£JqATK££#±Sii:fc 
ft, Fluorometry fcJ;DStt8£(Excitatlon 3 6 On 
n;Eilsslon 4 5 Onn)£H£Lfc. ##«17Tfc&n 
fcfc hNGF£fflV>Til<&E I A£fr^T#fc««PlftS 
ttBl 0fc**£5fcftofc. ^<Dffi»*>6*E I Aft 
TIE 1 Pg/ 2 0 it 1/iel mm&V> t hNGF ^ttttnr 

CCCGGGTTAC GCCTGTTGTC CCGGTATAAC CAT 
TGCTAGC ACACCCTTTC CCTCTCAGAA 6 0 
GTGCCCCGGT TTGAATGAAA CCTCTTCGTG ATC 
CCCTTGG GAGGTCAACT CTGAGGGACC 120 
CAGAAACTGC CTTTTGACTG CATTTAGTAC TCC 
ATGAAGT CACCCTCATT TCTTTTTCAT 180 
TCCAGGTGCA TAGCGTA ATG TCC ATG TTG T 
TC TAC ACT TCG ATC ACA GCT 230 

Me t Ser Me t Leu P 
he Tyr Th r Leu lie Thr Ala 

1 

5 1 0 

TTT CTG ATC GGC ATA CAG GCG GAA CCA 
CAC TCA GAG AGC AAT GTC CCT 27 8 



[0 042] 

mms m* owm fe*N g f <pm&<Dim 

2 K*3tt&Kfc r*NGF I gGH#£fflV>fcE 

NGFCOg*Pl&jtt£#&, 01 1 \Z*Ltt. 01 1^ 
6, *MyK A^fi&NGFOJtiC: 

w 2 t# e> nfc$&9joft thNGF*u^ o-+)Vfi 

ft&fflV^tE I AlC<fc^a^WNGF(7)g^ffi«^^ 
?*. 01 l^T-t-ttthNGF©, -O-fiW 
yNGF©, — A-*M<fcofcffltt ; efl'*yhNGF 
CD, -A-ftT^XNGFCD, — □— fcJ8<fcofcWtt 

A,br (3^7) «NGF<z>ie*s^n^n*t, 

[0043] 

fctt*S1»*^ thNGF£ga®Tfc*fcg>;:(D# 

p©«ai'iijefti:«t, afi^NGF^ssffiTSi 

[0 044] 
[6B*J£] 
&wm : 1 

EfllOgS : 9 7 2 

mom : mi 

Jgcoft : rjtm 
E^OOaS : genonic DNA 

em - 



(32) 



r 

17 5 8 7 



Ph e Leu lie 
His Se r Glu 



GC A GG A CAC 

TGG ACT AAA 

Ala G 1 y His 

Trp Thr Lys 
3 0 

CTT GAC ACT 

AGC GCC CCG 

Leu Asp Thr 

Ser Ala Pro 
4 5 

5 5 

GCT GC A CGC 

AAC ATT ACT 

Ala Ala A r g 

As n lie Thr 
60 

7 0 

CTG TTT AAA 
CCC CGT GTG 
Leu Phe Lys 
Pro Arg Val 

8 5 

CAG CCT CCC 
CAG GAT CTG 
Gin Pro Pro 
Gin Asp Leu 



GGT GGT GCT 
CAC AGG AGC 
Gly Gly Ala 
His Arg Ser 
110 

TCC CAT CCC 
TTC TCG GTG 
Ser His Pro 
Phe Ser Val 
125 

135 

AGC GTG TGG 
GCC ACA GAC 
Ser Val Trp 
A 1 a Th r Asp 



Gly lie Gin 

Ser As n Val 
1 5 

2 5 

ACC ATC CCC 

CTT CAG CAT 

Thr lie Pro 

Leu Gin His 

4 0 

GCC CTT CGC 

GCA GCG GCG 

Ala Leu Arg 

Ala Ala Ala 



GTG GCG GGG 
GTG GAC CCC 
Val Ala Gly 
Val Asp Pro 
6 5 

AAG CGG CGA 
CTG TTT AGC 
Ly s Arg Arg 
Leu Phe Ser 
80 

9 0 

CGT GAA GCT 
GAC TTC GAG 
Arg Glu Ala 
Asp Phe Glu 
95 

105 

GCC CCC TTC 
AAG CGG TCA 
Ala Pro Phe 
Lys Arg Ser 

120 

ATC TTC CAC 

TGT GAp AGT 

lie Phe His 

Cy s .Asp Ser 



GTT GGG GAT 

ATC AAG GGC 

Val Gly Asp 

lie Ly 8 Gly 



Ala Glu Pro 
Pro 

2 0 

CAA GTC CAC 
TCC 326 
Gin Val His 
Ser 

3 5 

AGA GCC CGC 
TAT 374 
Arg Ala Arg 
I 1 e 
50 

CAG ACC CGC 
AGG 422 
Gin Thr Arg 
Arg 

7 5 

CTC CGT TCA 
ACC 470 
Leu Arg Ser 
Th r 



GCA GAC ACT 

GTC 518 

Ala Asp Thr 
Va 1 

100 

AAC AGG ACT 

TCA 566 

Asn Arg Thr 
Ser 

1 1 5 

AGG GGC GAA 

GTC 614 

Arg Gly Glu 
Va 1 
130 

AAG ACC ACC 

AAG 662 

Lys Thr Thr 
Ly 8 
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1 A fi 










1 a a 
14 0 








i en 

1 0 U 










ice 
loo 




r at 
unu 


P T P 
u 1 u 


ATP 


OlO 


1 I o 


P P A 

(jo A 


GAG 


GTG AAC 


ATT 
Mil 


A A P 


A A P 
A A O 


APT 
AU 1 


P T A 


1 1 I 


AAA 

AAA 


Tin 

7 10 


P 1 ii 
u I U 


V a 1 

v a i 


Met 


V o 1 

v a i 


Leu 


P 1 IT 

o i y 


p t *< 

O 1 U 


T 7 _ t A 

V a 1 A s n 


1 1 P 
1 1 c 


A c n 


A s n 


o e r 


V a 1 

V a 1 


D k ft 

r n e 


Ly s 












1 0 u 








1 fi S 










1 7 n 
1 ( u 






PAP 


TAP 


T T T 
111 


TTT 
111 


pap 
O AO 


A P P 

ACL 


A A P 

A AO 


1 oo ooo 


PAP 
O A O 


P P A 
O O A 


A A T 
A A 1 


p p p 


T T 
Oil 


P A P 

UAL 


AOL 


7 5 8 


P 1 n 


T \r r 

i y r 


P h p» 

r n c 


P h 

r n e 


P 1 ii 

O 1 u 


i n r 


L y s 


C y s A r g 


Asp 


P r n 


As n 


P r n 


v a i 


Asp 


o e r 










1 f O 








ion 
18 0 










ICC 

loo 








p p p 


TGC 


CGG 


p p p 
O U O 


A TT 
All 


G AC 


TCA 


AAG CAC 


TP P 


AAC 


TCA 


TAT 

1 A 1 


T P T 
1 O 1 


ACC 


ACG 


806 


P 1 \r 
O 1 y 


Cy s 


Ar g 


P 1 

o i y 


i i e 


Asp 


Ser 


Ly s His 


i r p 


A s n 


Ser 


T v 

i y 




190 






1 9 5 








2 00 


APT 


CAC 


ACC 


TTT 


GTC 


AAG 


GCG 


CTG ACC 


a t p 
A 1 U 


GAT 


GGC 




C AG 


GCT 


GCC 


854 


i n r 


H 1 s 


Th r 


r n e 


v a l 


Ly s 


A 1 a 


Leu Th r 


ivi e i 


Asp 


G I y 


L y s 


o l n 


Al a 


A 1 a 






2 0 5 










2 1 0 








2 1 5 












TGG 


CGG 


TTT 


ATC 


CGG 


ATA 


GAT 


ACG GCC 


TGT 


GTG 


TGT 


GTG 


CTC 


AGC 


AGG 


9 0 2 


Trp 


Ar g 


Phe 


I 1 e 


Ar g 


I 1 e 


Asp 


Th r Ala 


Cy s 


Va 1 


Cy s 


Va 1 


Leu 


Ser 


A r g 




220 










225 







AAG 



230 
GCT 



GTG 



AGA AGA GCC 
CACGCTCCC TCCCCCTGCC 
Lys Ala Va 1 Arg Arg Ala 

240 

CCTTCTACAC TCTCCTGGGC CC 



235 

TGACCTGCCG 
9 50 



9 72 



[0045] &mm: 2 
mm&z : 3 7 



m<om 



£&DNA 
7919- 



B9I: 

AGCTTGCCGC CACCATGTCC ATGTTGTTCT ACA 
CTCT 37 
[0 0 4 6] EflJSff : 3 
EfllOfiS : 3 7 

mom : tm 

*©» : -*« 

Bfi^J : 

GATCAGAGTC TAGAACAACA TGGACATGGT GGCGGGCA 37 



Eflircftt* : 7919- 



-739- 



p .mi • (v 



(34) 



#BB¥6-3 1 7 5 8 7 



XBMO&t* : 2 0 

h#DS;-:i&®R 
EMOSSh'WF 



[0 0 4 7] &mm : 4 * h#Di^- : ifijgtt 

mm&ts : 1 2 ewoss : ^dna 

EflcoS : MR EJKXM : 7^:/*- 

mm : -*« * 

EM: 

CAGATCTGGG CC 
[0 0 4 8] EW#*I: 5 
E^<0fi£ : 8 
E^S:7^yK 

EflfcoSSr'^K 
■91: 

Ser Val Cys Asp Ser Yal Ser Va! 

5 

[0 0 4 93 E^J##: 6 * 
EJI: 

Phe GIu Thr Lys Cys Arg Asp Pro Asn Pro Val Asp Ser Gly Cys 
5 10 15 

Arg Gly He Asp Ser 

20 

[0 0 5 0] En«3: 7 ★h#0^-:««« 

tmo&a : 1 9 miomm : h 

E«W>ffl:75y» ★ 
E7I: 

He Arg He Asp Thr Ala Cys Val Cys Vai Leu Ser Arg Lys Arg 
5 10 15 

Val Arg Arg Ala 

[0 0 5 1] tmm: 8 *h#oy-:«»R 

mm&t< : 1 5 mmmm : f 

EM: 

Ser Ser Ser His Pro lie Pbe His Arg Gly Gin Phe Ser Val Cys 
5 10 15 

[0 0 5 2] SMm : 9 h*D?~ : flUHK 

E#I0g£ : 1 2 0 EHOttM : «&9> H 

EW©ffl:75yR 

E#I: 

Ser Ser Ser His Pro He Phe His Arg Gly Gin Phe Ser Val Cys Asp 

5 10 15 

Ser Val Ser Val Trp Val Gly Asp Lys Thr Thr Ala Thr Asp He Lys 

20 25 30 

Gly Lys Gin Val Met Val Leu Gly Gin Val Asn He Asn Asn Ser Val 

35 40 45 

Phe Lys Gin Tyr Phe Phe Glu Thr Lys Cys Arg Asp Pro Asn Pro Val 

50 55 60 

Asp Ser Gly Cys Arg Gly He Asp Ser Lys His Trp Asn Ser Tyr Cys 
65 70 75 80 

Thr Thr Thr His Thr Phe Val Lys Ala Leu Thr Met Asp Gly Lys Gin 

85 90 95 

Ala Ala Trp Arg Phe lie Arg lie Asp Thr Ala Cys Val Cys Val Leu 



12 



-740- 



(35) 



100 105 
Ser Arg Lys Ala Val Arg Arg Ala 

115 120 

[01] 14, #*mT»&nfc*n->fcLfcfchN 
[02] 14, ##«(lTft6nfc^n->ftl/fckhN 

*-pMNGF 1 0 lflDMKHSSf. 
[05] It ##f|2Tft&nfc, fchNGFB«"«- 
pMNGF 2 0 l<Ofltg"0&jST. 



ft&8¥6-3 1 7 5 8 7 

110 



[06] 14, #*«2-C»^nfc, thNGFRS^ 
pMNGF 2 0 10«*Hfc*T. 

[07] 14, ##«3Tff6n*i. fchNGF»a^J- 
*-pTBl 0 5 8(0**0^1*. 

[08] 14, ##«3-Cft&nt. fchNGFaa^* 
*-pTB 1 0 5 8 0*MBfeST. 

[09] 14> ##«8T»6nfc, tSBt hNGFWy 

[010] 14, **«(|2Tl»6nfc. *«M©ttthN 
GF#U jrD-: f JUttft^ffl^fct hNGFCDE I AO 

[01 1] 14, XlM3'Cft&tlfc. a/rONGFOg 



(si) int. ci.* aspire /frtsa#^ fi 

C12P 21/02 ZNA H 8214-4B 
(C12P 21/02 
C12R 1:91) 
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